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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a modulation/demodulation method 
for effective suppression of the DC element of a codeword stream in RLL 
(run length limited) code which is used in a optical recording/ regenerating 
apparatus requiring high density record/regeneration. 
SOLUTION: A converting code group for data modulation modulates input 
data, using a code group for another DC suppression control. The code 
group for the DC suppression control makes the best use of codeword 
character of the conversion code group, that is, the code of a parameter 
CSV, indicating the DC value in the codeword and characteristics of 
parameter INV for predicting the DSV transition direction of the next 
codeword. Then, the conversion code group for data modulation relaxes the 
production condition for an overlap codeword and condition for an usable 
codeword, and enables higher possibility of DC suppression control by 
increasing the number of codewords. 
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d. g^7>U>^'Xk 1 f-^-yhSSm. 3 — K 
n-Ktf'yUSnJfflOtd, k. rru n-eSS^tt 

(a) AA*^ll.me^h«)f-$^ l«a-K9- 
K*=frL«-3 — KSOU— :?0>3 — K7— Kl*3- K7— 
KF«3roDCfit$-*-rmi/^^— 5i (CSV) (Dft^tk 
$0)3- K9- K0>D s vm&lsft&^M-t&ftZ'*? 

$ I N V04f®A<fflSJ5tt(::fc3<fcol~IBS£;h.fc 
t— 5> £Pfflf5r5tiS!l0>ff5 1 n-K^U-^irDCffllUflJ 
$)ffif9r£Sl&fl>Sl2 3 — K4f;U— DC HPEIZfcW ft l» 
-T4x*ni a— K-Jf;u— :7<7):a — K7— K£jg«LTSKB 

lUfBffM RyS2 3- K^U-^<75m«n- K7- K£ 
•i>^IHl7j2t. 

[W#J12] «rlE«2P-K$Ou— ^©a-K?— K 
©***JnSli-*fctol=WE* 1 a— Ky;u— ^<fc U 14 
HtIBm2 a- K?\(U-:?©S«3- K?- K±jft*#* 

»»*i*TSiiiii#=i- h'j-A<z>DcfiniiBifig'tt$ 
St. 

* +lt y , Btrtem 2 => - k^u- ^roa- K7- k© 

x> K4f P&7b<0fcl^L 7f fcSzi— K9— 
♦tTl^*Cfc*«*fc^*BI*ai l=1Btt©KH:&%. 

Sfta-K^-?Dcei, DCG2-eiiilt^, bTt 
IBS 2a-K^-^l±f1 DSVa-K^-^ ff 
2 D S V 3— K^-^S^3D S V 3 — WJl>—Zf 

[IfsfcJSs] tirlBMCGi 1=14, U— Kfa»L2A< 

y H C a — K D — K t?«tfiE * *IX 33 y » C Q 2 1= 

I* U — K-tf P & A<IK#/ <7 ^ — S< x J: y * * A" o f= U H 
Kr7— K-C«***lTi3y. MCG1 tMCG2 
©a-K7- Kl44aSI^I ta- K-7- Kfi<ftl*J: 5 l~«t 

js^^xrfcy, 

lUIBSIga- Ktt»ffl*»a- KSOU— ?l=Ht, y— K 
4f P Sa^BilfBg* 5>U^yXki:a-Kr7 - KB«/ < 
7^-$yi ©SJ: y H Cfr** — K"C«J* 
S*iT35V. C<B:a- K9- KI4f#£fcf>y t-©fiI|c<fco 
TDCG1 Sfcl4DCG2IZiBS*5h-Tj3y. 
ffiTCBffl DS Va- KSOU— ^(CI4. WfBMCG2i:(± 

itrismi 5»<7)»#&t/BtiiB^2/<7^— *©*f# 
-efes 3- k-7- K-c«jas*LT3sy, 



BtIfBIS2DSVa]— K SOU— ^1=1*. bUIS D C G 1 I± 

mriBm i * — $ ©ft^atfuuiBm 2 * — $ ©4* 

®A<R>tfT-3&-S3-K9- h*T*«J$*^T33 y . &l/TiiJ 
IBSB 3DSVa-F SOU— :?l= 14. milB DCG2t 14 ffl 

tsm 1 y — s» ©#-§-& imfam 2 > — 2 ©^fa 

-5 a- K"7— KT?«fil**tT^*C t 

[W3fcJS6] dlil. kl48. ml48. n 14 1 2 t 
L, ItllBM C G 1 tmBMCG2£|E#-f SfctoOTIEtt 
/^^— £ x^li: U p— KCOS^/^^J 4 — ^ yS 3 
iz? & ZL t & 1 1 -SIf 5 {zIBKro^IS^*. 

[»*J17] ttTlBDCffll|±$ijePI4DC$i]ffllA<prtg^a3 

— Ky;u-^*frtc^*>, K^;u— zfMCG 

1tMCG2, iSfta-h*^l'-^MCG2iDC|iP 
ESIHffla- K^;U— ^t? 36-5^1 D8V3-h7*- 
-J. Ma- KttHffltHa- K^H^DCQ 1 tD 
CdPEWffla- K^U-^TJ fci>^2 Dsva- 

ISa- Kfilfflt^a - K^U-^D CG2 
tDCtfllEHaiffla- K^-^l?fc5^3DSVa- 

[»^s] itrfa&p-F^u-^o&p-K^- 

Kf4. Sa- K<D*lz3fe-5ai— K7— KA^SLT 

K2\)U— ^^Ji^-T 513/^^-' S< NCG*< 

iS^*HT33y. HHiBm3/^^-^i4mrfBmi p-K 

^u-^^miBm 2 =i- Ky;u-^A<4ss^-5«fc a Kta 
a. 

[»^93 «EMa-KMIffl«a-Ky;ir- 

-^ici4. wiaattp-Kttnfflftifta-K^u-^i*! 
rofce.^i>p-Kr7-K*y- F*p»ftttt»»t4 

4 lcfS«<Z>£iH73 5£. 

[Ifi*^ 1 0 ] ^IBS«a - K*Hffl**a - K^;U 

— ^rt <d fe f> -5 p — K r> — k <r> y — k -tf p »*^i4, 

3- Kr7-K«D'J-K-tfPilil*<5JaT-C?fcy. IMBfitt 

#-5D CtUEWffla- K^U-^rt<7)3- K9- K(0 
'J - K-tf p&SM<N4, 3— K"7— K(D 'J - K-tfP»A<S 

9 l~fB«E<7>^1^73iSo 
[»3}?3S11] AA*+i5f-5i^h7>U>^x 
d. ft^l^^UV^k, f-Jf^HJm. 3 — K 

RLLa — KIc^ilTf •S?35£l::33l''T. 

(a) mtf-v KOTt 1 -- S»^A*-TSIfi|i§<!:. 

(b) ^P$^fcWB«l3-Kr7-K*<t&*-r*T ; -^SE 
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(c) f!ie«ia$Sm*<7>U'>^*^«$tt*i:m-^ 
2fttz=>— K *7 — F©ft©3- K y ;U— £ 9i£ L T . 

p — KSOU— ^T-DCffllllc^J&zi- K^;U— ^ 

[S**1 2] buIBT— S»£flfflP-K?VU-:?<DP 

— K7— h'(0i> K*PftA<1 fc^Ls-efc-Sp— 

— Zf(D=i— K7— K(DX> K-ifPSfc*<0^tlNL7Ufc^ 
a- K7- KliWtSJl/Cl** =. <t &&WLt + «m ** 
1 1 l=ffitt<DKH#ac. 

[I»**i 33 fitrls#=i-K^;u-7fwa)=&=i-K'7 

— KliSSa— K?— KcDJfclzJfcSa — K9 — KA<«LT 
I^Sp — K*/U— ■?'£*i5vr-5f£3/^;>< — 5» NCGA< 

*1 2 l=Ctt(DKn«S. 

[1***1 4] mJfB7>U>^x£M 2 tl*fi>J^>u> 

m-t-f sm**i i i=e*aKn*tt. 

£3?&n — Kif^-^MCG 1 , MCG2tIIa- K 
aWfflSE^a— K^U— ?DCG1 . DCG21?1S* 

*u WED c «PEMfl)l3 - K<f;ir-^ii* 1 d 3 v □ 

— KiOU— ^. »2DSV3-h7*-?ltf*3D8 

V3-Ky;i/-^-ci*4*i4 = iS1Mli:t4H#a 

1 1 l=KtE©3£SB2r&o 

[«#ai e] bUIEmcg i g— K-tfnftLZ 

fcUBta— K9— K-C«Wt**vCisy. UtttaMCG 2 
1=1* g - K-tf P RA<E^/ <7 y — 5» x J: y o fc y 
SC3- hT7— KT?*»fifc**fCj3y. MCGIiMCG 

2 OP— K«7 — KliP— K"7— Krt©DC|i^^t$1 

— 9 (CSV) ©»tt^<D3-h'9-K(DDS 

vai*:friRis*»r**2/<9y— $ i Nvowfcwa 

SJ5*tl=fc-5>,fc 3l=E«**iTffiSH Ca- K?— K*< 
'Sr^^^lc^fiES+L-Cfcy, 

f 12M3 - K«lfflt^3 - K^1,-?D CG 1 tD 

c g 2 (ciiffisfriam i /<7 * — > <D^#<tm 2 > 
— 5» y e> g - K-t? p r*«wie«* 

Jryi^CAvJv^P— K^— K^«/££;h.Tfcy. C0> 



a — K7— Kli^tf-y S(Dii6lz<ko-CDCG 1 £fc(4 
D c G 2 (ciEM $ ttT l J , 

SilffiSl D S V3- K^U— mriHMCG2i:(± 

mew i > -5" o^&^BUiBa 2 > — s 1 o> ft 
G&tfSfct-c ft -5 p — K — k-c^jS JiiTfey, 

flie«2 DS VP- K^U— ^irl*. BtfKDCGI £14 

item i > — $ ©^#s.y:wiriBm 2 * — s» <oft 
m*<£*t -c -5 p - K r? - K-cflua * *tr as y . a b5 

lam 3 D S V p — KSOU— ^1=14. S51BD CG2t I4M 
6EK5 1 / «7 * — * am^Sl* MfH ff 2 / «7 * — $< 

<t-r-5i**3Si 5 izmmo&mjj&o 
[»*3Si 7] me (c) mmvit. mz^^isx? 

^MLiSL^t D C$!lffi)*<pr^'JtP— 

tjit>*>. ±Sft3-K^U-^MCG1 iMCG2, i 

SlfeP- h'^-7"MCG2tDCj[PEtl|OT3- 

^-^■efcsf 1 Dsva-w-^ a«p-K« 

lffl^-KW-7'DCGI <tDCfflI±flJffllfflP — 
K^-^T7fci.m2 DS VZI— K^U— S«P — 
KttiSffl^SSP- K^U-^D CG2t D Ci£PI±*J(»ffl 

p— h7Jl/-^W$3DSVa- K^;u— -^WA^t) 
DCfflJlEI=#ipJttP— K7— K^I«LTA*f-i'S 

[ft** 1 8] Htriafi«p- Ktt«ffl**a- 

fep,t*^p- K+U - K-b*P8i{^{*$aW-r-i)P 

- K7- K-C«j«**iTL^* c <t t-T SIS** 1 

[»** 1 9] lTFfefi«P- K(IWffi3E«P- K^U 
-^©fef,tj>43- K7— KCDU— K-tfP3S*#l*P 

- h*^- h'fl)U- K4f Pi!S*<5WT-C, mriES«P- K 
«Pffl£&P - h*^U— <D D CffllJEW»©-C# i> D 
c imi±$ijffliffl p - K ^ ;u- zfft a) p - K 9 - K cd g - K 
if P p — h* 9 — K<7) g — K-tf p 3&;!><«* ^ > U 
>yx*{t-eifes k JiiTT*fcs ^ t ^itmi-r SI*** 

1 8 icfBKO^ll^a., 

[«** 20] fiUfa (c) «mi?i*» snia (b) an 

K7— Kt^OP— K7— KIBI(Z7> 
SL^E^^A<P>Jil|ilP— K7— KAUn-THAn— DCD^HI 
=1— Ky;i T'MCGI, MCG2, DCG1, DCG 

2 fix 6 «■ * *tfc»$. a* *n U fc a - K -7 - K*<» 

-a sfccD p - mjia^-r^— o w^bi p 

- K^;U-^e.^P**ifcfeLBtTP- K9— Kfl)i> K 
ifpStEzic^or^S^^tSA^EzA^/h^vn/y 
XdJ:y lt^ll4±^g|P — yu — ?MC G 2 
^*^T. EZA^/jN^^U^-JfXdKJli-ep— Kr? — 
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36 If* Hl:iotMa-KWfl**a- KSOu— 
^DCG1$t:liDCG2A^JtlT, EZA<P— K 

7- ^* y Sfiiir*i.l<i*l)l=i - K^U 

-?mcg 1 a«ftjfe43|t*::i:*1*«£-*-*lll*«i 5 
lcfB*E(7>£fB7jj£. 
C»**2 1 ] IHBSLIVa — -K7— WMCQ 1 
IH^Tt-^ftWmJP — K9 — K*<1 0 O O x x x x x 
x 1 O-Cfc-SAM OOI xxxxxxl O0>i§^Si£^ 

T3E*»=J— K^l^— ^MCQI **ftje**t*Ct*W 

tt <t 2 o i= ibik<dkh£&. 

[R4U92 2] 1MB (c) aNTCI*. fMB (b) »R 

JRLfcl^tf'bJUiiiJP — K9— K*<l*-f*tfr— 3<DD S 
V =i — ^ t> * ittztji P, l£3H£g?IS L fc p 

An-o(dds v=i— K y ;u— t> £BS £ tifc vim p — 

fr*,. EZ^OJiLkT-ft^^U^yXk *y'h*lf*l 
- KMIfflfila - K^b-^D C G 1 £fcl±D 
l*±*Jfc=3 — K^-^M C G 1 jb<Sfe5££*t& 
[ffl#H2 3] A*^-fA<. Ma— K?-K** 

l=&p— KSOu— zfa>3— Kr7— Kli. p — K7— Krt 

©DCMStSlA7^-5i (CSV) Oft^t'XO 
P- K«7- K<D D S V»»*lRl*^ai-t *« 2/1=7*- 

RffS»rom2=l- ^DCfflEl^flJfclvTft 

HtriEmi & tfff?2 a- K-JOU- ^(75 W&L p- 
A<ffi^-5.<fc5lclgS$^.rui,R L LP — K£ffll*S 
AEMk/S^46«-e»***i*3— K9- K7. h 'J -A 

(a) p — K9— KX h 'J— A£A*L-T\ JUTiijp — K 
7— K<D4#$tl::cfcoT«ll3L,i:5<!:t-&SI£p— K^- 
K^BL-TI^Sp— K$OU— 3/<7>- £ N 

(b) M«rS*ifclS3/^p«— $ NCGA<}gitSa- 
F?JU—ZfT*-mo>m-t£&&.=i— K7— KA<#£LT 

L U t SSf * 3 / <5 * — £ N c G T?*£^-f -5 3 
- K^U-^T?Mia«lS L<k5 p- K7- Kl=*t 



[«^I124] BfJfBP— K9— MJ-Ali, DC 
^WMCGltMCG2, £^3-K^I/-^M 

CG2,tDCirpiEftHSPEp — K^u— ^ffe^fl DS 

^dcgi tDCfflilEfiJffliffla— K^;u— zf-r?fe^S2 
DSVa-K^-^ Ma-KttBfflfcifca— 
WDCG2i D cfflEEfiJiSPfflP — K^U— ^"C*fei> 
S3 DSVa- K^U- ^ , rtA"&DCfflllElc%fiJfezi — 
K 9 - KjWM* £ ftT tt * ^ -5 C t £ i: f £ W**S 
2 3 lz|BKro«P^i£o 

[»*JI2 5] «tre (a) SPgl*. 

(a i) Jiifia— Kr7— **Wffla — K^;u— 

(a 2) BirfB (a 1) «M-CflWtt»J&<JaWa-Kr7- 

(a 3) StlfBKlBtra— K(DE Z {fiA^S/h^ > U> 

d j: y /h* lt+Lli» 3 /^^ ^-$NCG^MCG2 
Sfclif 1 D s v 3- 1 tlcMt 

(a 4) flSlBKiflP— K-7— K(DE ZfiSA^/J^^Ui' 
^Xd<!:|^l:A^^#<r. =J— h*7— KI*/<7>- ^ 
y <t ^J'^^?A^ofcy Pli:* tjIfJUftlP— Krof 3 

* — $M C G*<*g^-r 3 P — F<fJU— Zft: ~'lia>l^ 

is ■ 

(a 5) S&ffi (a 4) ©PtT'-IKDPI-^felBtlP— 
LT^Stf'V hCDflilCcfeoTmS/^^^— S> NCGSD 

CG1 f:fci±!&2Dsvp-K?>-:?£jfv-r!g2{». 
S fdiD C G 2 f fclif 3 D s V a - K^;i/-^^ fst 

(a 6) HtJlBJiimlP— K7— K<7)E Z{SA<n— K7— K 

mwmt*?*—. 9 y <^:y^^A^ofcy, mib (a 4) is 
pgr* ~ ©rom - JiLmi p — K - F A<#4 l^el^ tis 3 

/^^^t— ^ NCG5MCG 1 SfcliMCG 2 JStf 4 

(a 7) strfB (a 1 ) SPg-e^JBrteSA^eiBtTP- 
KA^-r— 2 3£ilSfflP— K^U— ^(-B L'iEt^i: JJlWilP — 
K9— K0)x> K-^fPS^A < k^^36^<75A^£flJWLrx> 
K-tfP®[A<k-efc^(SMfB (a 6) ffiPglcjl^ ^dl? 
ftltttlilME (a 4) «Wl=3St;S:IBS*t?ci:£»tt 
t-T-S)«*Il2 4 l=IB«ro^ll755£o 

[11^26] dttl, kl*8. mli8. n li 1 2 i: 
LT. ffifBMCG 1 iMCG2$E»tS/{7^-i' x 
(*1T?fey. P— K9— KWS/^*— ^ yl*3T-fc 
y, UnEttStfry KA<^ttP— K 1 ?— K(D±fe4 t*-v h 
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X'&Hlt. HtJlH (a 5) ISP§T-l±Stt3- K9— Kros 
Ji&tf «v hrt< "1 " t?fc-5A^±<i4 If v K^-T^T 
"O" T?fc*LlftfS3/^Jt — $ NCG*m2<llcMffU 

[O O O 1 ] 

K££llft#l-£&LTWtf»7c-f 4#I?la«y. 4#la. 

fcJ6ff)RLL (Run Length Limited) a-Kl?3-K9 

aia&i-f a. 

[0 0 0 2] 

[UlJfcO&ffi] eU k. m. n1?Sl*^RLL3- 

-PfflMttSMti. Cut, ml*T— S» t*-y h-SSfc 

nl*2ESI&<Z>=i— K7— Kfcf K!St (T**;nf -v h$6 
. dlin— K9— KrtT-1 <t 1 FbII^^-T 
£:i£jb<-c?#-&jlli<*;K<&oa>g>hgiL kl*n — K-7— 

Krtt?i i: i r^i-^-r-sctA^^^jii^stt-soa) 

K^HST*fe^). a— K*7 — KWIf-v hFelPraliTT'^-To 

[0003] ^ii^T?iH^ffifi*iRi±*-t±i>c: ( i:*<-c 

(De^hSnflbntTJiS. LfrU RLL3- 
Ktta— K 1 ?— KW-C1 i: 1 k<Dmiz&&-f%zktfX- 
0<7>S>h«!n?feS d 1 5Silt£*t<5> 0 OS 
*&Xfe&k£^£Lfclt;W;£fct>fcL\, CO (d, 
k) lfe#$jS£L^*<C>^-lS' If -V KSlA<mtLx5B#R 
LL (d. k) ^iSS-r^a— Kr3-KOJSI*2m<lJJl 
±-Cfc*tl£ftL\, LA N L-, SSK5C<DJ;?$::a— K^-ffll'' 
•Sfciklal*. K9- K£ a- K9- K<!:A<3S^**L 
•SSfla-C-tRL L (d, k) ftfr*3taL<tlt*tl**6 
"Ts 5t7 ; -i'X^IBIi/S*fe^ao«J:5l-=i- KODCJ& 

t-T^n — KA<DC WEEJ&2I £ =ff L <c It4xlf £ & ft I V 
[0 0 0 4] C(D<fc5fcRLL^ll!l£*ifc3— Kx HJ 

-a-c d c $ ast msti:seai*w*«#A<-y— 

fflUE-r-5^;±£JaTD S V (Digital Sum Value) ft]#P 

[0 0 0 5] D S V$i]©*itli^SiJL-C2aSIfc-5o - 
otta — K gtela: D S V -5 D S V fijftin — K 

la^ — i? (merge) tf <y K£#Af -5^ST*fe-5o EF 
M+ (Eight to Fourteen Modulation plus) 3 — Kl± 

U s EFM3-K*(1. 7) a— Kl*^— v?fc*-v l-£ 



}f A L T D S V $W£ ff 5 3 — Kt? fc -5. 
[0 0 0 6] Lfci'ot, ±2£Lfc3ife£F£;SSLfcA<€> 

oTLN-SSEJlEO^lSffla — K^U— ^(D^fiSli. 01 iz 

t? £ -5 <fc 5 icf S D C »PEE ttfllffl 3 - JU- :?£fi < 

•*-*U±. iSE&a — K^;u— ^AtBflWa- K-7— K 
li - a — K "7 — KA<#«L^<T ; fcL : ta«=i — K 
£ffifflLfci:-r*tli. fi«a — K©fllIHfflft»3— 

;u— ^CtDlali, l^l-fca — K7— K*<#SL4l^ 
*<- ±£i£=J— K^U— ^AicfcliBrtOa — K7— K 

A. B tltta - K©Siffl^a - K^-^c, D 

•V hSfcA<mt*-v hi:l^X.li2m<@A<#ft-r-5. 
[0 0 0 7] 3-K?;u-^E~H£«-*=i-K'9Vi'- 

K*4fiEt5ci:A<ft5Wa- K«7- KO'J- K 
(lead) -tfnaiC^-r^|fefrA<DCfflm«IJ(6Pffl3- h-*y 
;l/-^E~Ht, n— K^b— ^E-Hit-SIICDCflJ 

[0 0 0 8] m*.l£s SSDVD (Digital Versatile 
Disc) -Cffl^b^tL^RLL (2. 1 0) (7)7>U> 
yxSM^trun length condition) £^ La — K 1 ?— K(D 
g$ n*<1 6 tf-y hT7fc-5E FM + 3— Ka>4#g!ll±ll 2 
izmfsi1sHtzZkkmCX-&&o ±^3-K^;U-^ 
MCG1 (01 t?l* "A" ) tMCG2 (Ell 

"B" ) *<fco"C. IIa-KWfflWa-K(f*- 
7"DCG1 (Hi T?l* "C" ) tDCG2 (Hi 

" D " ) 7b<fcy. &*<7)£&aj-K^U-^<!:*<f£ff2J$ 
LTDCtiPIE$i|ffll<D'e#S4<l<7)DS V=J— K^U— ^ 

(Hl-Cli "E~H" ) C*t&4fa©*» 

=> — k ^ t d c vmm ^ — k y;u— ^-c- fc ^ 4 m 

©DSVa- K^L— ^iriil^-JSn— K9— 
LfcL\, 

[0009] *fc. ^ftron— Ky;u— T'rtroiSa- 

5a-K^-^ (M CGI t»1 DSV3- h*y;U 
— Zf* MCG2if2DSVa-K?JI ^ s DCG1 
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d:l3DSV3- K^U— Zf^tzitD C G2t^4DS 

[0 0 10] -Tfcfc)*). =l— K"7— K0L S B (Least 
Significant Bit) -5 O (Dgfc OUT "X>K 

-tznSr A<2~5|«(D=3 — K?— KliStta 

CGI <t-^|ZDCffll±$iJffll^-ri>DCffllEE$lJ^fflmi 
D S V3 - - K9- KliMS B (Most 

Significant Bit) frilfitS OOSS OUT U »J— K 

■tfn»" t *<2-9t?fcy. 3ue*a— K^;u 

-^MCG 2 fc-tttt— «fl= D CfflE$«Jffl]^-ri)D CJIP 
i±fiJ^ifflm2 D S V zj— K^-^(?)a- K7— Kli 

MSB^6ist50(o»3!><o-i -cfcsra— aaau* 

'SfcoTU*. Ma- KdBfflWia - K^-? D c 
G1 <t D CtfPESWJ t D CfiPE*I|»fflf 3 D 

sva- K^b— ^Maa—K^— Kl*— h (c 
^lib 15 (MSB) tb3) ^-T^r "0 b" trfe 

K«H«*fta - K^u-^d cq 1 t- 

mzocmj±UM : £'?z>DcmE.fammm3 d s v=i— 

KSOb— ^rt<D=3— K9— Kit— h (czt?fib 
15 (msb) *fci*b3) a< "i b" -e&&tt«k£J« 

[001 1] Hi ^fcl*S!2|z|a^$ttfcCi: tpi:^ 
Ha — ksou— zr&mi^&Qt&o&mjjTtT'its a— K 

9— K*«+»l=»«E"r*»l=ttRIHA<«:L^A<. DCiKE 
«H»ffll=ffl^*a— K7— K3W+»"Cftl^l*, DCffl 
EiH»a)fc«>a>a— Ky;u— ^rtlz***tfta— K9- 
K 1MB +»ftDCiipiI«|«i*-r*zt(z 

[0 0 12] 

mifiififK&LJzok-tZmm ±»LfcPJBjS**fflL 
Tt&tzSblz^ *§&W(D3m*. a— K9— KXMJ— A 
CODC (Direct Current) j£#*&S«(cfflEE-*"4lBSB 
gf>fX^yXfA|:®^^R L La- KG>2fcH*&£ 
Ci:l::&S 0 

[0 0 13] #S§BJ^te(7)gWI4. a— K7— Krt(7>D 
Cfl^Tf^/^y-* (CSV) tD»^ta(Du-K9 

— KODSvw&i&fl^afl-*-*/^*--* i nvo>4$ 
a*S*:lc¥iJfflLfc'7 ? -$ffisSffl=i-K^u--^Oa- 
K9- K»tt*B-lz*-r* D cflPEfflWfla — K^U 

[o o i 4] *3gJEo>£ bic-teogwfis T—z&mm 
a— k^;u— d ctv&umm^— k^;u— 

:?<Da- K^— Klz*t LtMa- K7— K£j5£*<*-£ 
ttfflRTttfta-K^- K(D*fr*«WLrDCfflJIE1M» 

a>-c#4RriiBtt**«>*ftn*a*!i«-r*cti=* 



[o o i 5] *&ba<d£ P>C:flfea>BMte, a— K«7— h* 

(DttH2r& £ £ C i: ic £. 
[0 O 1 6] 

*L=&3— K^-^©3- K7— Klin- K7— Krt 
<DD Cfil^^"^"^ 1 — £ ( C S V : Code word Sum 

Value) ©^fiX(D3- h*9- K©D S VI^IrI* 

*mt**Lz** , j*—* i n vro&®A<*as&*!M-fc£ 

Cfflff(c*fiJ/ e CL>-r*t7bN1 n— K*7 — 

[0 0 17] **KI=«fe-S«iS^ai*. X-h*r— $ *C 
S«3- K9— h*£* K^-^(Da- K9 — 

Kl*3— K9— KM©DCM*tH S» (C 

SV) ©iSftXfDa- K7- KffiD S Vl^|p]$f 
2 i NV0«Mtf«IS»i:ft«J: 

rftDCffllffi1M»fflBT^*©»2a — K^U— ^*L^r 

U, *i Sl«2 a- h'^^Ma - K4*fttt 
A<fflMfc3<fc-5l-IS:5££*LTlv-SR L L3- K*ffll*4 
3lfcf5«/W*»«^6»«**i<5a— K9- KX h "J- 

lz.fcoTfiISL.fc 5 ttSafia- K7— KtfMLTl* 
•SKffik M«r**ifc»3/<5>-*NCQA«»jRr*a 

— ^^ju—zfv—mom—umtE.^— K9— ka<#&l. 

£ n - K 9 - K L £ =Kf= j& 3 / <7 * - 
* N CGt?Jg^-T-53- Kif^-^tML *a fct* 
a— K7— KlcWJC-T-STcJlEa)^— $l=tSS3LT\ — <@ 
fl)H-4J!fia- h*^— KA«#«-r*ttf*©a— K«7— 
h*CDU- K-tfP*l=J:orra— 3— K"7— K*fi*3=J — 
K7- K*fcl4=*B a- K«7— K+— 3*«1RLT5b 

Oo 

[O 0 1 8] 

i%wo>mm<r>rtmi bit. a«**ifciaii*#BHLr 
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[0 0 19] **WI=:Bffl**L*RLLa— KSOU— ^ 

(0 3 A CDS 1 0 1 SPg) o FflMtDS 
U ^r— * \*v hS*m^8lcA*LT> a— K 

* y ^3(cA*-r^>o 
[0020] S 1 O lKPgT*A*l*Hfclfe#lC-& : 5=l — 



Klc»LT5>l/>ifX (d. k) 
S<D**flK** (SI 0 3fgpg) o £fej£Lfca— 

— K*«fflWtB<i:a— KI4^>L>>^X (d. 
k) jfeft*3lfi-r«a— KOfrttfflqTttftiOl'C 
flDftW=*t>ft^a— K9— Kl*»r* (S104S 

m o (d. k) *fr*ata-raa— kiz»lt 

— KW0)x> K-tfpftEZ. a— K 1 ?— KSHI 
(csv) i?fc<5 (si oslgpg) o 

[o o 2 i ] *^B^(DS®^ait^fci6lc=i- K 

[0 O 2 2] 



K9— K**±*-fr"C (S 1 0 2|£Pg) % 4«Lfc3- 

jufitroa— k- «tt<Da— K 

000010001001000 001000001001000 
LZ (p) EZ (p) LZ (c) EZ (c) 



[0023] lz (p) tLZ (c) te**Bl«ra— K 
9- KfcWfea— K9- Krt<7> U— K-tf P»-CfeoT, 
EZ (p) tEZ (c) I4#*«ma — K"7— KfcSltt 
3-K^-KW(DX>K (end) -tfnS&Tfc&o DSV 
14a— K9— KX hU— AT-Tv^UUfP (Digital Sum 
Value in code word stream) ~§"tet)~ t b* — 5S(£>a — K 

"1" *<Ui£BSSlcKf££$i*fc& 
RlE**ifc/<* — >"C0I4 "-1" KtHBLT* 114 

"+1" lztmLfctt"C*S. CSVI4a-K?-Krt 
"Cf v£ JUfflfilL (Digital Sum Value in a code word) 

r&*>*>. — 30>a— Kn-e "i" a<tti&B#&iz 

SlE***fc«RIE**tfc/<* — >"C0I4 "-1" l=tt 
SSLT1I4 "+1 W l=tHkLfc«-e*-&. I NV(4#<7> 

Kl*T? "1 " 0>ttA<MR«^**Ui I NV0A7 

$0>fSi4o ( i n v = o ) -efcy. a— K9— Krt 

"1" a>«*<»«M^fcfttf I NV(D/^7^-?a)l 

00001 0001 OOI 000 
I NV: 1 



CSV: +1 

□ -Kxh — a :ooooiiiioooiiii 

0 1111 

D S V : - 1 - 2- 3- 4- 3- 2-1 0-1-2-3-2-1 
+2+3+2+1 O+l+2+3+2+l 0+1+2+3+4 



14 1 (INV=1) tfeSo xli±*»a— K^U— y 

K»/<9>— ) T*&y. yl±3-K9- K*»«* 
**fcft<&/<9;«— * ( "a— KMfc/<5* — 
) T*fcS e If* hi. tf* h K fcf* h k (4a— K 
K k||t # 7h^to -Ct\ a — 
K7— KX h'J — At?sa$*tfc I N VOfittf "0" T? 
fc*U4&tf>a — Kr7— K«)csv^3- K"7— Kia 
ltr*T*(D^a$ ftfcD s vdi^-tcD^^inx-CD s vfil 
SMWLT* ^ffi^Htr I NVW "1 " T?**Ui2fc<D 
a— KCDCS V<D»-5§r£fi&*1±T-*<Da-- h #I 7 

- K»W*rfl>*»**LfcD S VfillzAPxT D S Vfjf £ 

[0 0 2 4] TfBCDX h'J — J±&mt-?tlit I NV, C 
SV S DS V/*^>— £l4TtH<Dcfcdl^x£;h,&o 
[0 0 2 5] 



001001001001000 
0 
- 3 

110 0 0 1110 0 



0 + 1 



[0 0 2 6] ttfflpI1IKta-K(D**#tfft=«>l=-» 
a— KI4M|*S1*T* a— K-7-Kfca— KA<5I 
e**iS»#-C0> (d. k) i£ft£^££i*£fctf>(c/* 
Ezfil£tea-f 5 (si oejgpg) o C(DEZ 

[0027] a— K9— KF*Jtf>x> K-tf pSez^o^ 

EZ<d-C?fe^Xl4, /^7>-^NCG (Next Code Grou 



p) I4MCG2 (Main Code Group II) frC>#<7)a— K 
NT) . 

[0 02 8] a— K9— KCDEZfit*<d^EZ^y"Cfc 
*tli, 3- K9- K4<«l**i«0^*flBrLt (SI 

7c3fc<7>a— K9— NCGI4DCG1 (Deci 
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sion Code Group I ) A*&&(D=I — h* 1 ? — h*A<< 5 C t 
*<-e£a«fc5l=«5£LT. Mtisfcfcai-K^-K** 
g^ftfca — K9— KT-fettliNCGliD CG 2 (Deci 
sion Code Group II) *b#jro=i — h*9 — KA< < 5 ^ <h 
A^^-Sxfc^UJi^-r-S (S10 9SPg) o 
[0 0 2 9] SI O 6g:PrC'&S£*tfcaj-h*r7 — K<D 
E ZfilA<y < E 2< k-Cfc&^S 1 O 8 KPttT? E Z fit A< 
d S E Z S y V fc y fcA< t> S*£ *i* - K 7— KT? 

f©a-K9-KttNCQ4<MC61 (Main C 
ode Group I) A^&roaj — K9 — KA<< -5 C i A<T'# 

•Sctai-tss-ra (s 1 1 ospg) . 

[0 0 3 0] w<D«fc5fciaa-C (d. k) sMt^s-r 
■5a — K"7 — K0>N CG^SSL, C©NCGI:J;oT 

a- K9- Kfca— K9- KA<51 
t3**i*»fl-C* (d. k) jfefr*S»E*1±*. 
EZfilA«dSEZ^yt3l£-r*a— K 1 ?— 

«*-&*aSI*EZ«36<6. 1 d-1T*fc& 

a — K 7 — h* l=*t L T 14 D S v n — K ^ ;u— ^ $ fij ffl L 

[003 1 ] LfcA«ot, #a-KifJt-^i:#«fi 
a - K7— Kro&lcJfcSaj — KC— Ka>=3— K^U— ^ 
£fi;jvrSNCGl4, aj— K«7— K©x> K-tfnftEZ 

f^Sf Lt, EZSd-1 (73B#(iNCGA<MCG2^ti 
^-T-Scfeai^Lr, d^EZ^yT-fey, SS^tLfcti 
NCQA<DCGltfcliDCG2^t5J: 
y<EZSkT*fe.5A\d^EZSy1?Siya 

— K«7— Kfi<Xtt3*l4l*Jl&l=l±« NCGA<MCG1 

Ji-&(=a— KroSiRK£t>^tf>-5c<!:At-r#-5<fc ; 3l::L, 
T=J— KroDCfllIIt62j£ft-t£-fer-5o 
[0 0 3 2] a- K<f;u-^SiJI=a- K9— K**itf> 

5, a— KSOW— ^JMI==i— K7— h*£*£i6£fci&l= 
I4aj — K«7— Krt©y— K-tf p*l Z **Jffl-T**<, S 
1 1 1 RB-Clia - K9- KM© L Z«Mt 4. 
[0 0 3 3] a — K9— Krt©LZiA<x J: y>jN$A*o 

fcyrat»*tt. -toa— K7— KitMCQi i=R?j£-r 

5 (B3 BCDS 1 1 2SK) . LZ|4«xJ:y^Sa 

— K9— KI4MC G 2 l=»JST SA<, K7— K 
<75IH#I4MCG 1 fr.Ao-CO-5l^l->»cffi-{§-fiS£:frt- 5a 

— K-7— KittKLTMCGl a>[^ C&Sroa— K 1 ?— 
KtW*ftfr*U/<7>'-i * i Nvro*«tcsv©«F 

#*«K»-e**cti=iHii-r* (si 1 3«n) c *l 
t i Nvro^sttcsvrot^t^ts^JciSt 
ro*<fc italic s vroft^&ttTrfe-Siroicgftiiite 
£m^T-?-ro;fcroffi5fcliItei4 i NvroWSMffeS 
iroiciH^-rSo croidl^s a-h'9- K^iBM-r-S 
31*l4l'*-r;KA''— aj — K"7— h*OT N C G*<M C G 1 -^M 



cG2t, ;^ro=i— K9— K^n?t;ai-r«fc ; 5(-Ji^-r-5 

i§£|c2 ai- K^U— ?n©RI-«Ett»«**-*-*=i — 
K7— h*A<HB#l= (d. k) SM*£3S£-rSfce>l4\ a 

— K"7— h** h 'J— A(DD C}ipi±A<*r*iJl::iifr£*t-5>aj 

— K D — h* l=a*W * tft? * * J: 5 * fc H B* 

1=, 2ai— h*y;u— ^rtron— K7— Kro i n vro^a 
at;csvff)^)!i<5«-e*5a>t', DciHtt>A<2 ai— 

[0034] LZffiA<LZ^k-y<Dti-&l4tf^ h i . 
t*<y h j , try Kk^iLt (S 1 1 4SPg) . -*-<D 
+ t^f*i*1 tf-vhTft, "1" A«#ft-r*tli-ta>a— K 
9— KI4DCQ1 C»ILT (S 1 1 5®Pg) , S1 1 
4iS:PgT?;&2£*Lfct:-y hA^-T-^T "o" t?fcHl4DC 

G2(Ctfjg-T5 (SI 1 6®Pt) . DCG1. DCG2 

rti=fci+-5aj— Kr7— Krosms*!*, rthb^mcg 

1. MCQ2fcHi:tt«lr:E«4l**. C^,l4^#B#x 

■So S 1 1 4Siftl»Lsi 1 6JRM*J:UA1*ni=R 
*±<4t*^ h (t*-> hi 1 ) A< "1 " (10 
x x b:LZ = 0) T?fc-5A^±.tZ4 e-y h (tf«y hi 1 
~ tf 'V h 8 ) A^^T "O" (OOOOb:LZS4) 
T-fc.5roAN^fiJ®rLrg±i«Zt*-y hA<1 T-fe5A^±^4 

tf'v h*<-r^r*< "o" -efeHi4^-ron— K7— ki4d 

CG1 ICff?l£LT\ *5"CJtClt*tl< ( (O 1 O x b : L 
Z=1). (OO10b:LZ = 2) or (0001 b: 
LZ = 3) ) DCG2IC|?It5. 

[003 5] LZ(|A<LZSk-yt-fe5a-K$DC 
G lcfHM£ #-531*14 E Z J1A< d ^ E Z ^ y "C fc5 3 — 
K7- h*$S«4#fcfctt-CifcS. att^+ifcaj- K* 
*B*»t— 5» ^iE L < flW*fcttl=*(D=J — h* 
9— h*^#B§-r-5A<, Sroa-K9-K*<DCG1 A^t> 
*fca— Kr?— K-CfetLtf, S«aj- h*7- K*tc*<D 
a3-hT7-K(c^-r5ffi-^7 i —5'lcaiSL. ^(Daj-h* 
7— K*<D CG 2 *N&3fefcai — h*T*fc*U4S«aj 
- K*|giS4tLfcaj- K7- KlzfctT-Sffi^-T 1 - 
^l=ap-T5o 

[0 0 3 6] CZt?, ±^g|aj— h*^U— ^MCG 1 . 
MCG2iuac«tliiI*^«i:^a-K9- Kro3»l= 
3S5a3— K-7— KA<MU•T:L^Szl— K^U— llzfe^ 
L. Ma-KSiltifta-K^-^DCGK D 
C G 2 £ IN 5 C i: I4S« 4 ttfc 3 - K 7- Kfl)«l= 3fc-5 
ai— K7— KA^S LTl^Sa — h*?\»U— ^(r^S-T So 
cro«J:5^^a3— h*y;U— ?ff- Si^Pfflaj— K-y 
;U-^i:ffi«;L-C. mi <C^L»3DSVa— K^;u— 
^SDCfflH^Jffllfflaj- K^U-3f<!:^T*#-5o Lf= 
A<oT. ^^icd^^roaj— K^U— ^^^fflaWlcJ; 

o-c»]i~^n*-r5ctt-e^5A^ -?-ron— h*-jf;u— z? 
ro^i*l4±MLfcctA^t>^^lt^.li. i^-fit^T 

[0 0 3 7] Sfc. dSEZ^yT?fc5a-WDCG 
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1 *>DCG2rt<7>a — K7— K4: (d. k) ^?1IS*-t± 
■tfnttEZ (p) a - K9- K0 U- K-BpBl 

Z (c) O^ftEZ (p) +LZ (c) *<d^EZ 
(p) +LZ (c) ^k^>SSL^It^(f*t»^^(7>T* 
DCG1^DCG2fl)LZ (c) l£ L Z ^ k - y £>S£ 

[0 0 3 8] "01 01 01 0000 1 0" t 

fc£a — K9— KM8 4 c Izm^Zfttz&olzMCG 1 
rtlc-ffl#tt-r*l». -Tft*?*. Ma— 
*<7>a — K9— K"oioioiooooio" ic^-r 

2 9. NCG^DCG 1 "CfcU. Ma — 

Kr7— K**SS*ifca — K7— K M o 1 o 1 0 1 o o 

00 10" l:»t4ttftt^1 3 0, N CG^D C G 2 
£l^*_l*a — K "010101000010" S- 
«#-r*B#-f(D*lz*£a — K"7— KA<D CG 1 (cML 
tlN5^DCG2|zlLtU5AM:cl:ot1 2 9&tzl* 

1 3 OICffill^H^o 

[0039] |3 A&lfm3 B'C:±aLfc^;£lC < fc y£ 
lHcLfci?Efta~K^-^MCGK MCG2tM 

□ - Kfiffllt»3 - K^I/-^D C G 1 , DCG20) 
3— ?;Uii4 Aftl*LB4 e (Zgj^^Hfc 

[0040] ;*i*d s va— K^f;u— ^(D^^tiseic 
K? — Kx h y-A(DDC«»*jiOEtSfefta)Sat 

[004 1] LZ=1-8t^§^~K r 7-KliMCG 
2<7) e fc J 5^e^O=3— KT?*y #*><£J£*r<DCS V?$ 
J5*t<7> I NVl#«**-*-S«k3l=*1 D8Y3-K 

^(clBfiLr (sn . lz = o£*:I4 

6£*:li7T?fc-5a — h*9— KliDCGI <D & 5 teikW 
0il~Ktfcy^b^CSV(Z)^ JSM(D I N 
v4#®^^-r^J: : 5l^m2 D S Vra— K^U— :?l::iBB 
(S 1 1 8Sfg) e HC*ttT?LZ=1 ~3tM 

3- K9- KliDCG20^^J:fifa)3- KT?feVltt 
^bS^csv^, J5*tcD i NVl#«**t"4«k3. 

(cm 3 DSVa — K^U— ^l-BBfltr* (SI 1 9® 
•) o 

[0 0 4 2] Lfctfot, DSV3-K^I/-?01R 
^l±. d^EZ (p) +LZ (c) ^k?;lSLW< 
EZ (p) *<0-Cfc«B*f4 LZ (c) *<1-8-efe 
&SR1 DS Va — KSOU— ^6a- K9— K£SftL 
ts EZ (p) *<1 -3tfcy «**<&M**ufca — K 
7- K*5c*<Da — K-efc*itf*0>a— Ki Lt 
LZ (c) 4<0*fcli6*fctt7-C**a— K9— KA< 
■ Ltl^*2 DSV3- KSOU— ^**&a — K"7— K 
*a*L. BC*S6-CE2 (p) #1 -3ffey^b 
M**ifca — K**»**tfca- Kt?fc 

♦ttf. *(D^-K9-K(!:LtLZ (c) A<1~3t'fc 



-Sa-K'? — h^I Lt t>4S 3 D S V □ - K^b-^ 

[0043] ::t\ ±*»a-K^-?MCG2i 
DC*qiff«l»**ft-r**i 

— KMt— ^U*B5l=B»*#tfccfci:WIC-e. L 

z = i ~8-eft« i o 2ffl(^n— h^yftotfi 

y. EZ = o-7t^5a- K9— Klit^tMJii 
Tl>£ 0 Ma - KMfltta - K^-^D c Q 1 
t D CfflI±W£^T-f 2 D S Va-K^-^O 
a— KM*x— ^il/l*H6lcB«**Lf=^fc fcHCT?. 
LZ = 0*fcl±6£fcl±7T5fc4 2 7<ltf)a — — K 
tJSotfeys EZ = 0-7t?fc5a-K9-KI*t / < 
TMS*tTl*S; Ma - KMfflMa - K^U- 
Z?D C G 2 t D C»EtlW*»fT-r4*3 D S V a— K 

?)[,—zf(D=i— KM-t— :?;U*B7 lzBS**ifcc:4: 
tfaiST?. L z = 1 - 3 "Cfci 4i©a - K9- K"C<t 

oxfcy. Ez = o-7t*fe5a- k«7— Ktt-r^rm 

[0 0 4 4] CG)cfc9lc£J*Lfca — KC=»LT 

iatsa- k^u— ^i=jfi , i«"r**5icftoT^ 

yi?— ****<Dfr*fl»LT (Si 20KK) % 

i =0. 1 2n-1 ) £ifflnLT (B3 AO) 

S121S8), 2ni(Da-K7-K*4at4S1 

0 2SPtIZittT-r^)o 

[0 0 4 5] H3 Aat/H3 BCBSShfea - 
*ftt4*Lfc*««tHl^Ma- KO)4#«ttB8 
|zB«**tfc«fc3-e** 0 -«<D£Ma-Ktf;i/— 
MCG1 £MCG2|::fif^— tea — K9— K*<£hGEL£: 
l^Ls 2i(DMa- KOTfflMa - K^-^D c 
G1 fcDCG2|3li|g-£a — K9— KA<#«EL«tl\, 
[0 0 4 6] *fc % DCfflSP^Blffi^a— KSOU— 3f» 
(MCG1 tMCG2 % MCG2 tSl DSVa — 

^ DCGlt^2DSVa-K^-^ DCG 
2t^3DSVa-K^-^) ^a- Kli I 

NV/^y— ^tcs v*JE*HzEfl[|-r*« DCfUEM 
W0)-C** RTtBtt**ft*fc»l=D S V a— KSOU— 3f 

fta-K^I/-?MCG1, MCG2jfcl*Ma-K 
ttBffl«a-K^-^DCGis DCG2<hli^iJ(c 

lti*«. -rttfr^ £Ma— ksou— :/*fci*M 

a- KttBfflMa— K^-^lia- K£ 
*jfcfrttx>K-lfP»4«l ftt^L3-C*« (fiU MC 
G 1 t?«IJ^*# (1 OOOxxxxxxl 0 1 0 

OlxxxxxxlO) /)<fe^>) fiBDSVa-K^ 

-raffia— K£riUMN4x> K-tf Qfta^od 
^ L 7 iz LT Wtttta^ff L J Stta— ^ < ±0L 

Lta-K7-KS#tfLt, B«a— KttHfflMa 
-K^I/-?DCGK DCG2i:tDCffl31±*J^PCOT* 
#**5l=DCttfflA«Wtetta— KSOb— (DCG 
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1i|2DSV3-Wl "J. DCG2ig3DSV 

Z OTftlJE&ISM* A<P1 C T? <E Ifftlifc £ fc I* t l<» 5 ffTS) * 

[0 0 4 7] «*3-K««ffl*»a-K^u- 
^i:ODCffll±$iJtaiWC?^'2)DCfflI±$iJffllfflrj— K^U 

9-^i2ays3Dsva- Ky;u— ^tsi*t 

T\ Croat. M*3— RMWBfetfta— K^U— 3frt© 
&t>^-5)3— K9-K©LZftttlia - K7— KCD'J — 

[0 0 4 8] LfcA'ot, *56^Tfa3S-rS^IS3— K 
IS. 0 9lzEl^$+ifc<fc5l-Sl1 *fcl*El2(zgl^$tt 

.fey Dcffln$ij^i(Dr-#SBr^tt*j;y^tf)r. n-K 

[0 0 4 9] *I4H3 AatfH3 BlcH^**tfc^J3 
£ y^«LfcH4ftl^LBl7(=ia***Lfc3— KSElftT- 

-So 

[0 0 5 0] *»BBlcJ:**«*aa>-*J6»JBlc«fc6 

On— ^S^"/^* — * NCGI*— «£: LT 

1 tffcy. ^SfcnliO^: LT*D»HbLT (Hi O A<7>S 
20lSPg) . S3&n£ligan£l*£ (S202S 
H) o WHH=i-K*»A-r*Ct^*flBfL'C (S2 0 

fcffLfc* <S2 04i£iig) % ^SSn^lii*n*1±i)S 

^^lr^^,=]-K r 7-K^JiS-r«>NCGl42i:Ls 3k 
I=**-t— — K9-KttMCQ2UBt. 
[005 1 ] S2O3«PB-C*0We*3WI5l}B*»A-r« 

a^6^i>x*a>j:3<tiG , «*«i=-B»B , «"r* (S2 

[00 5 2] 2/U h»± (n^2) t 5 — * ^IS^&tf) 
IS (S2 0 6lS;P§) . BmricA***tfc-x— *<D*BI* 
*Lfca«K9-K*^t5NCQ (Next Code Group 



JU— ^ftS"*-*/^*— *) tfe?)NCG[n-2]S 
*£glT£ (S 2 O 7SWf) o S 2 o 7«jrc*«6»*« 
NCG[n-2]?!)<1T?feWl Sffi^l L «fe 5 £"T £^ 
— £ d t [n - 1 K9- K5MC G 2 t 

»U Bol+t>^fczi— K^— K£c o d 2- (d t [n 
-1]) l:^Lt, fcBtfRlcfcfcofciaWa— 
Kmc [n - 2] £Sl«aEBLcfc 5 — Kc 

od2 (d t [n - 1 3) P B 1(c^>L^>^X (d. k) ft 
frtlfiLftl^jNUt* (S2 0 8«») o 

HHi"e(* r I I check ( (mc[n — 2]„ cod 

2 (dt[n-l])) = (d, k) tH«LtL^4. * 
ftBAVmi^tz (d. k) *frlid = 11?fcy, k = 8T? 
fii, BS**ifccod1 (d t [n - 1 ]) (£A 

jlT— SKD^mZtlZ^— K9— KSMCG1 tg?L 
T\ cod2 (d t [n - 1 ]) liA^lT— £ <7>^P * *L 
5a-K7-K*MCG2-CgLt, cod3 (dt 
[n-1]) l*A*^— *a>*B**t«3— K«7— K*D 
CGI t*SLT, cod4 (d t [n - 1 ]) liAifc'f— 
£ (D^l^ilS^- K7-KSDCG2 "CSLTs co 
d5 (d t [n-l]) ttA*-?— *0>*B**L*a— K 
r7— K*SBi DSV3-h^i/-^bn-K9-KJ 

tSLt, cod6 (d t [n - 1 ]) fiA^JTr— £ <7}^p] 
Kr7— KS*2 d s v=i— K^l/-^*6a 

- K9— K*«LT. c o d 7 (d t [n - 1 ]> liA^J 
^-^^aglS^ttSn— K9— K*«3DSVa-Ky 

[0 0 5 3] S 2 0 8SPg-C«ISJSS3b<^>U>yxS 

»s-r*ui. sj^smh-t s ^r— * d t [ n - 1 ] i±m c g 

1 izfc^n— K7— F-ZOft&mtfnlttt*. NCG[n 
-1]»H1 2^ft*S*lfcfcfcy#tt« (S2 0 9IS 

K) c 

[0054] — » % Bl-1liH»a-K9-Kmc[n 
-2]fcatt«|ltSa-K9-Kcod2 (dt[n- 
1]) (d. k) *f**il£Lttl*« 

«tt«BILfc=l-K r 7-Kmc[n-1]*<a3E-r« 
;^0=i— h^;b-^tNCG[n- 1 ]5^ILf:f 

— LT. nOATIJncgdet (mc[N- 
1 ]) I^^Ltl^o 

[0 0 5 5] NCG[n-l]0)fillil^*LAN— 
=3— K^l — (MCG1 % MCG2, DCG1 

DCG2) t»ai(ia?*LfcJUffr3— K^— K0>x> k-bp 
»EZ|:«|:oT^^ EZ*<OTfctL(iNCG[n 
-1]I*2 (±*ftn-K^l/-?MCG2$^t) T* 
fey, EZ*<1 Ja±"C?fcy 3JSJlT^fe*llf NCG[n - 
1 ](4SS=i— K7— KSR 1 (DttSe*; h^glSLr 
3 (Ma - KaSBffiS«3 - Kif^-^D c G 1 &fsk 
-T) £fcl*4 (!«□ - K«Hffl*«a - K^-?d 

CG2^t) izft-oX. BZ&3 ^Saa®-rtllfNCG 
[n-l](*1 (±^-K^-^MCG1^t) 



I 

* ■ 
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T*fe£o 

[0 0 5 6] gll 2l4aftSEISLfc3— Kmc 
[n - 1 l^li^-T^^Orj- K^-^tNC G 
[ n - 1 ] SSI LfcM»<? f -^l/tfe y , JUI?T=i- 
K9— K*<MCG 1 lcfci)i^-&^(7>rj— K9 — K*<1 0 
00xxxxxx10tSWM001 xxxxxxl 

0 (Dif-g* E Z 14 1 T?fe^>(ct^^t>t>-r. NCG[n- 

1 ]l4 3*fcl44-CI4ftl*1 ££l*]1 0 A-^14 
ncgdet*(mc[n — 1]) (CtfLTI^&o 

[0057] NCG[N-l]l4l^^XJ^— OCD^g|zi-- 
KSOU — ^ (MCG1, MCG2 % DCGl£fcl4DC 
G2) t»Kn**tfcJailtta— K"7— K0>x^K4fpftE 
ZlZckoT^b^^ -r#::fr*>. EZrf)<0-efc*U4NC 
G[n-l]l42 (±tS3-K^-?MCG2^i 
-f) -CfcU. EZi)<1 i^±t?feU 3£TFT?fe*U4N CG 
[n-l]l4S«E3— K7— KSR1 0)4*36 tf^; h£&S 
LT3 (Ma - Kfflffitfta - K^-^DCQ 1 
£aV<r) £fd4 4 (»tta-KttBBffl<fe»a-K^U- 
?DCG2$^t) IZftot, {IU MCG1fi(Da- 

K?— K4noooxxxxxxi o£fcl4i o o i x 

x x x x x 1 0-efe^n— K9— K<DNCG[n- 1 ] (4 
1T?fcy, EZA<3£ffi»^*LliNCG[n-l]f*1 

(±^-KyWMCGi^t) T-fe<& 0 

[0 0 5 8] Hi 3l*wma— K9— KaWtx'Ttt^— 3 

— K?— Km c [ n - 1 ] i«©a- KSOU— ^ 
S^t N C G [ n - 1 ] $£i Lfcf ~^*ot, g] 
1 0 AT*l4n cgdet**(mc[n-1]) IC^LTI^ 

-So 

[0059] NCG[N-1](iDSVa-K^l/-^ 
6tH*j|ifca«fa-K9- KSRO0i> K-tfnftE 
ZlZ^oT^frSA^ftfr*). EZ^0ia±"C7 1UTT? 
**lfi«ft3— KSR1 CD^tfy MU=«fcoT 
NCG[n-1](43 (Ma-K«ffl«»3-K^ 
-^DCGl^it) *.fcli4 KttHfflKft 
a-K^l/-^DCG2*St> l:6:ots EZrf><8T? 
fc*Ll4NCG[n-1]l4l (±t*a-K^I/-?MC 
G 1 ^Tjkir) 

[0 0 6 0] t^W, JaW=J— K?— KSROA<fc« 
=1— K^;U— ^ (MCGK MCG2 S DCG1. DC 
G2) T-m&Zfrtzt'ttllis NCG£|U1 1 *fcl4H 

i 2vfcm*JMtki$yntib % &uiir:a— k^— ksro 
tfDcmE.uwm^— K{f;u— zf (mi Dsva-Ky 

<fj[,-zf) -c»ji**ifci-r*ui. ncg£IHi 3^ 
fg£*L*c£3sy3Rtf)&o {IU KSRO 
3WDCtWEE8(»ffl3— K4fJU— ^ (mi DSVa-Ky 
^ I2DSVD-K^-^ I3DSV3-K 

SOU-:?) -e«m*tt^<t-rti(4sRO<ox>K-tfag!i 

£&SLT8<7>if<&l4NCGl4l (MCGI^t) t 



fey. *3-C4l+*tl*««3— K7— Ksri (D»se 

7h^ILtNCG^3 (DCGI^t) &tzlt4 
(DCG2^t) IZfcSo 

[0061] 01 0 A (7> S 2 0 8 KPgT'ttSeS*^ > 
U>$rx£«KL ft 1**114. attaiB-r*-T— ^ d t 
[n-1]l^t5a-h*9-KSMCG1 i:(4»*» 
ISLTD CfflllECDt?* 5 3— K^U-^M C G 2 trS L 
taSfflfia- K*7- K<WJM>a — K^U— 

*NCG[n-1]£Bl ivfemztitzktsymfttoiz 
izfrtz'ik (s 2 i osp§) . a«EKB-r«3- k?- k 

cod2 (dt[n-1]) tNCG[n-l]WIJ*5 
=3— W)l*—ZfVtimirZ>9i<Dzi— K? — Kc o d 
NCGtn-1] (dt[n]) iCiS^-T&zi- K*7 — K£<7>^ > 
U>yx*itfiLfc^5^***-r* (S2 1 IS 
Itt) o 

[0 0 6 2] S2i iaB-eMtt*3l<7>u>yxft 
^J5-T*L(4d t [n-l]l4MCGl (zfc&n — K9— K 

T»a>^SElB^Rr*6"e. Nc'G[n-i]iiai 2t?Si* 
*t*=fcfcy*«>«s2 0 9«iB**ffLr. ^>u><? 

X£3J£ L£ 1**1(4 d t [n - 1 3I4MCG.1 £fc!4MC 
G2rtOn-K r 7-K(cSIg]pI^r^ £0>=i— KS0U— 
^Oa- K9— KlcKn-r*ct3W4DCffllJElz**J 
<Ct CD (S2 1 2SPg) o DC«IEEI=*3pJtt 
*ttl:M?t 4 i: 1^5 MttHlt d c c (codl 

(d t [n - 1 ]. cod2 (dt[n-1])) |C;k£*l 
Xl^o S2 1 2S»1?a3g**Lfca— K^U— 

^ia-K9- KlCcfcoT-f dt[n-1]*<M 
CG1 «-e*S$*tSi:NCG[n-l]l4®1 2|Cj:y 
&£$*U MCG2|^t^*^^NCG[n-l]li 
H-1 1 ICcfcy^^^H^o 

[006 3] S 2 O 7 SRttt4JSS4<N C G [ n - 2 ] 
*<2T?fc*tl4^^|SLcfcd t-TS-x— * d t [n - 1 ] 
rf><1 0 2<fcy/h£l>fr£¥«IST-r£ (S2 1 3M) o S 
2 1 3«tt-C«IKttjRA<d t [n-l];b<1 0 1 «feij*# 
l**U*ttS*3:a— K9— K*MCG2T?«U C*l£ 
cod2 (dt[n-1]) CiSLfcLs N C G [ n — 
1]I4H1 1t*£i**ifetfey*ft5 (S2 1 4S 
K) o S2 1 3SPgT**IJBf^m*<d t [n-1]*<1 0 1 
«T-C**iI«B*<Klc»*3ofceiffi3 — K 1 ?— Kmc 
[n-2]fc»1 DSVa-F^-^d t [n~1] 
|zlSa-r>5=>— K9— Kt'fcSc o d 5 (dt[n- 

1]) Fell:: (d. k) 7^b>mMSSLfeW 
A^SL (S2 1 5j£Pg) % CI*Ll*Blffi-Cr I I c h 

eck ( (mc [n — 2]. cod5 (d t [n — 1 ]) ) 

= (d. k) IC^ftTl^o 

[0 0 6 4] S 2 1 5aBttt«g»A<7>L/!/yx* 
aS-T*l(4d t [n- 1 ]l4MCG2|Cfe-&zi— K?— K 
T»a>^ftBA<prftB-e. NCG[n-1 ]I4H1 1 T?£§£ 
Wcd:fcy*ft5S2 i 4«Mt5Hff-r*. S2 15S 
«t?tt*ttiR36<5>U>yx*iljEL<tl**Ltfd t [n 
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- 1 ]lzmm-?Z>=i— K^ — KJMCG2i:lj:^M 
LTDC«IE0)-(?#5*1 DSV3-K^l/-^bS 
LTNCGln- 1 ]*Hl 3 TJffifcSftfci fc y fflP#M 
IC^i6tc^ ( S 2 1 6 SPg) % c o d 5 ( d t [ n - 
1]) t. NCG[n-l]4TO53-K^-^ 
&lS-r^)^a>=l"- K"7 — Kco dNC6[n-1] (d t [n]) 
tCD^^U^^X^aJSLfr^S^^^S-TS (S2 1 

[0 0 6 5] S2 178Bttt*IS»4<7>l/>^« 
5Sj5-r*t«. d t[n-1]l4MCQ2lz*4a-K9- 
Kt?CD^^i@^prtE*C, NCG[n-1]l4Hl 1 t?Sl 

^X*ajRL*(t*lficl t[n-1]»MCG2i*1 D 

DCfflffiz#«fc*o*aMR*-* (S2i sispg) . d 

CHPffiC=**lJtt*fr(CiliR-r*tL\d*«*DCC (c 
od2dt[n-l] s cod5dt[n-1])) iL 

iZcfcoT. ^ttfr** dt[n-1]4<MCG2«t^ 
*<l«iNCG[n-1]liHl i l:*yftSS*i*i D 
SV3- K^-^MTfat **l4 t N C Q [ n - 1 ](4 
HI 3lZcty»36**u*. 

[0066] S 2 0 7 SBl?tt* |g*6< N C G [ n - 2 ] 
36<3-efcHliiS«E^PLci:5i:-r-5 J r— 5« d t [n-1] 
A<2 7 cfc y/J*$ L*fr£ttX a 4~<& (Ell 0 BCOS 2 1 9S 
W) o S2 1 9|fcttT?tt»Bftft<d t [n-1]A<26j: 

y*#ct*tiii*a-r«=3— k?— ksdcgi -eau 

cod3 (dttn-1]) IzSSL/cL. N C G [ n — 
1]I4B1 1 ■Cje«4*tfci:fey*ft« (S220S 
Nf> o S2 1 9ttM-Ctt3H&**<d t [n-l]*<2 6& 
Tt?**tK««*<Hlc<»^ofcJaWa — K?- Kmc 
[n-2]tS2DSV3-K^I/-?rt1?d t [n-1] 

KtffeSc o d 6 (dt[n- 
1]) Pell:: (d. k) 7>l/>yxftfr*»SLS:i^ 

w*Lt (S2 2 i jkpk) . ^ti&mmvitr I l_ 

check ((mc[n — 2]* cod6 ( d t [ n — 
1 ]) ) = (d. k) (z^LTl^o 
[0 0 6 7] S2 2 1 SR-Cttie*^7>L/>yxS 
aj^-r^lS, d t[n-1]l4DCG1lcfc5n-K9- 

K-ca)^ftBOA<nr«ir. NCG[n-i]irti it^i 

**ttctfey**«S2 2 OSB^aEfrLT. 
tfX*iIfiLftlt*U<d t [n-l]lc«a-r«a— 

— KSDCGI <tl4^^MLtDCjiPEOTJ4l2 
DSV3 — K^I/-^&SLtNCG[n - 1 ]*Hi 

3-e3eas*tfctfcyfflft»iz*ftfc» (S222S 

Pg) . cod6(dt[n-l]) £ N C G [ n - 1 
3e-T*3— K^U— ■^■C*»+**CDa— K7— Kco 
dNCG[n-1] (dt[n]) t 9 > U S3J5 L fc<Dfr 

5**MW* (S 2 2 3 ©Pi) . 



[0 0 6 8] S 2 2 3«»T?fc*tt**<5>U>yXS 

^-r^xfS. dt[n-i]l4DCGii:ftSa-K9- 
K-e<D^jEBA<RT*6"^. NCG[n-1]!4i1 1^1 

*2hfcifcy*tt*s2 2o««*amL-c. ^>u> 

^X*3tSL3&lt*ttfd t[n-1]f4DCG1d:i2D 

svzj— KSOu— ^rtoozi— Kr?— KizKHWttn?* n 
<7>zi— KSOu— ^rtflOn— K7— KlcSEBM-ftcifcAWi 

DC»fffC#«fttCD*aSJ'r* (S2 2 4SK) o D 

c»iE(=*fij<p*fr[cas?-r*i:L\5*a*Dcc (c 

od3 (d t [n-1 ]) . cod6 (dt[n-1])) 
irL^o d^T*. &££*lfc=i — K$OU— — K? 

— K(=J:or. d t [n - 1 ]*><D CG i rtt? 
*S**li»tNCG[n-1]l4l1 1lz*yft36**L» 
2DSVH- K^f;U— ^rtt?2feffi**L4i: NCG[n - 

1 ]I4H1 3lzJ:yft3£**L*. 

[0 0 6 9] S 2 0 7 SBTft* N C G [ n - 2 ] 

*<4t?fetL(S. 3Kft^PLJ:3 fT-S^r— & d t [n- 

i]#4*y/]x*i\***arr-6 (S2 2sspg) . s 

2 2 5AMTCttSIMl*<d t [n - 1 ]j&<3 <fc y **rt*i 
li»at6a-K'7-KSDCG2'C»Lr, cod 4 

(d t [n- 1 ]) lz*fflLfcU NCG[n-1 ]I4B1 

i -e^«**t*=ttey*«>* (S2 2 6®pg) 0 

[0 0 7 0] S2 2 5SBt*«iea^dt[n-l]A< 
3J^T-efc^L(i^p7b<UE(c$lt)otc)Umla— K7— Km 
c [n-2]d:a3DSVa-K^-?rtr*d t[n- 
1 ]lc!Sat*3 - K9- Ktfci c o d 7 (dt[n- 
1]) miz (d, k) v>U>^X^SaSL^l>CD 
A****** (S2 2 7SB)o dtlSmMT'lir I I _ 
check ( (m c [ n — 2]* cod7 ( d t [ n — 
1 ]) ) = (d. k) (C^LT Ln^o 

[00 7 1 ] S 2 2 7ai»"eft4HSI4<7>l/>^S 
SfitWt dt[n-l]!4DCG2l:fe4a-K9- 
Kt?a)^SfeH3&<pTffiT?. NCG[n-l]ltHl 1 T?S» 

aF*ifci:i3y*»ss2 2 6SBS3*fT-r«o 

yx*aKL<Clt*tl*d t [n-l]|zMat5a-K9 

— K*DCG2i:l4»SiBrtLtDCjiPE©t#4a- 
K^-^l3DSVa - K^-^&SLTNCG 
[n-l]$Hl 3-e^»4*Lfcfc j3yBa^M(C*»fc» 

(S 2 2 8SPg) s cod7 (d t [n - 1 ]) t NCG 

[n-i ]3W»jfe-r«=i— K«oi^^-c*nr**a>a- 

K«7 — Kc o d NC G[n-l] (d t [n]) d:7>^>yx? 
^SLfr(D^5^S^-r^) (S2 2 9f£Pg) . 

[0 0 7 2] S 2 2 9SBl1?*IttW<7>l/>yxS 
aS-THlis d t[n-1]l4DCG2lzfc4a-h # 9- 

KT?(&^aE«*<pnfeT?. NCG[n-1]l4Hl 

Jtittfey*fe5s2 2 6sp»*xff-r*. 

yxftilSL<Clt*ltf d t [n-1 DCG2<tfg3 
DS Va — K^U— ^P*9<D=3— K 1 ?— KlC^lH pjf^ 
<b*<7)=i- K^;U— K7— Klz*H-r«zi:A> 
f*DCfflEEI=*«ft*a>*a«-r* (S2 3 0SPW) . 
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D cfflEir*fiJ/j:S#(Zjg^-r £ k f 5 mm&D c c 

(cod4 (dt[n-l]) . c o d 7 (d t [n — 
1]) ) kLtz. CCT?. ^^^fcn-KyyU-^i: 
n— K«7— Klr^-oX. "f d t [n - 1 ]A<D C 
G2rt-C^$tL^tNCG[n-1]l*Ul llCfetJ* 

CG[n-1]l±IHl 3lC«fcU3l^$4x-i)o 
[0 0 7 3] ^ftA^^^fc-x— ><D^PA^*5Hli$l 

^yf- zv&zofr&mm lx (s2 31 an) % m 

t>VT-*X-&*iimTL. *=>Xtj:\f*il£S2 0 2® 

[0 0 7 4] ^B^I-.fc'StaiS^W-llffi^WlCj;^ 
,^glT?fe-5gl 1 4 ARI/g] 1 4 BlZtJL^Ts NCGfiS 

LT (Hl4Afl)S301 Sfg) . ffiSt n l± 1 t*Oig-V> 
Lt (S3 0 2SPg) , hUv?X* (E^-Hr-T) $ 
fUJBLTSrLUa — K9— KSAALTIMM-* (S3 
0 3SH) „ il&MLJ:9&-r«:a— K9— 

HtfHlclfcbofcSltira — h*9— K36<W , ***tfc5'7 K 

[0 0 7 5] n A<2 «±-efe&0)fr£¥ijgSLT (S3 0 
4g(S) . nA<1 JUT-efe*tliSfLU3— hT7— K©* 
A*5EltTntt1 ifiJin-f&S 3 O 2&M(::R«. S3 0 
4aHS-CflKtt*3ft<n*<2 6l±-C**H<JSl«r3 — K7- 

Ksroa<^ms y Nc-efc^roA^iJiTL (S3 0 
5 an) s mwm^X'&H\mm&m&.iff*im-fz>mm 

«5E;U— *>***T L (S3 06S:PW) . n£lif?jn£ 
t5S3 0 2KBgl-M5„ 

[0 0 7 6] S3 0 5Sie-C*IJHfi|SS*<^l)M«#T?<Cl+ 
*t«n*<3KlJfCfc4fl5*^*lJBfiU-C (S307S 
M) , n*«3fil±-efc*tl<*«L*3fr*a— K9 — 

h'SRI A ? lLtl^3 — h'^Jl' — ^'£SLtii'3~N CG 
HMiH (S3 0 8SM^LS3 16aR) £&fr 

U -t^7?3S:lt*VlfffiS@ififf(gl1 4BCDS3 1 7SPg 

&i*i,s3 2 2an) i=att?. 

[0 0 7 7] -fSEfr*.. — h*9— KSROtf^f 

*tfr— OG>£Jfta — K^U— ^ (M CGI, MCG2< 
DCG1 $fcliDCG2) iZgLTl^P — K*7— Kt? 
fc*CDfr£¥lJ8frLT (S3 0 8S?g) , SRO*<±t» 
□ -K^-^MCGI. MCG2tfclii^a-K9 

— KmPffl^S4=I-K^;U— ^DCGI s DCG2ICI 
LTl^&zi — K7- K-CfetLlf «IW=I— K9-KSRO 
(7)X>K-lfPSt^«fi-r* (S3 0 9aPg) o 

[0 0 7 8] S3 0QSi^Xik^mi}^m^-\ :r 7- 

h'SRO©EZ fiSA<*/jN > u > 9 x d cfc y >h £ <**U£ 

— KA<JlLTl^-i>=i— K#Vl — 7*$*tNCG$MCG 
2*fcliSl DSVzi-K^-^ifv-^fzMfci-r-S 



(S3 1 OSd) „ E Z*«t^7>U>^d tmcfr 
*#<T. 3-K9-K©I*/<7^-* y £U<h£* 
■otzVmCts.z>\£-?ts.t>*>. 1 =S E Z sS 3 C&tl^liJJlitlJ 
KSROA<NCGtt1 lzJSLfcrf><f> EZI* 1 
(DJi^lcKiffin— K7— KSROCD±Gi4 bf-y hA<8 

(1 O 0 O b) £fcl*9 (1 O O 1 b) T?fc-5(D*\^tt 

^-rs (s 3 1 1 an) „ s 3 1 1 an-e&**sm*<N 

CGiii icSL^c*^ Eziii o>J#-&JiiBir=i— K9— K 

S RO(D±<44 tf-V h*<8 (1 O O O b) *fcl*9 ( 1 
00 1b) X'lttl\f*H£1S.mL£ : 3k-?&=}— K9-h* 
SRI <©fcP>*-5tf->' K£tSfcSLT (S3 1 2 an) . 

mm L«t 5 <k-r€.=i— k 1 ?— ks r i o y— K-e n» l 

zA<0*fcl*4Ja±7?fetLfi. Si*E^II3L«fc : 5<fr£a 

3 (DCGlSfclif2DSV3-K^-^) l=H«T 

L (S3 1 3an) . «HLcfc5i:-r&=i- K?— K© 
LZA<1, 2^f=l*3-efc^liSSffiISL«k5^-r-5=i 

— K7— KA<«LTL^-5=i— K^-^tNCG* 

4 (DCG2$fcliS3DSV3-K^I Zf~) f-M^ff 

^--S (s 3 i 4 an) . s 3 i i «K-ett£«Sj|i*<i2iffr 

a— K7— KS RO©=i — h*7— KA'MCGI icgLfc 
i'bEZIil T?*y..±fi4e»; KA<8 (1 O OO b) 

*fci*9 dooib) -e&&^s3 o 9an-e^sss 
S*<Jamr=i- K9-KsRoroEzt*«i«/?7^-$ 
y if *ii£mG.m.m^& ok? k^-k*< 

ILtl^3-K7*;l/-7"$*tNCG^1 (MCG1 

*fcl*MCG2) icMSrTS (S3 i san) . 

[0 0 7 9] S3 08an-eflJffi^m*^SS=l-K^U 
-7"MCG1, MCG2. DCG1 $fcliDCG2|Cl 
L-CL^l^irlUflJP — K9— RS R 0©X> K"fe*PlSfeA< 
8tW(D^^fLT (S3 1 6SK) > 8X&tl\t 
Wl&m.ffiL&o k?Z=i — K7- KtfiLtl^a - K 
y;u-3f^^-TNCG^ i icMff-f 3S3 i 5anicj« 

^a-e^it^xiimp-r-s^j— k?— ks r i ©t*'v 

h*«St^S3 1 2««fl=Jtt?. 
[0 0 8 0] ^0><fc-5l-M»r^tLfcN CGA<*ijjVr-53 

- K^U-^lz«iBIL«k -5 <fr-S3- K-7- K*<~e# 

^LTL^?>A^^^a•r-5 (H 1 4 BOTS 3 1 7 an) „ 

s 3 i 7anr-^S!ism*<p-'fep- K9- 

^-rtL(i*<03— K9— K S R 2 <7> tf *v K^^ISLr 
(S 3 1 8 an) . ^£D=l — K>7— K©L ZA<0^fcli 
4iaJ:'Cfe^lS^ ; SmiSL«fe5 .t-r&a— Kli^-JSzi 

*n=»»fr*5D3iE-r-*c=awL (ssi gan) . x. 

03-K9- K<7)LZA<1 , 2^fcli3T*fe^lf?S«« 
1SL Jca ttS3- KI*W-tt3— K«7— h*cb-#g 3 

— s»icmp-ri> (s3 2oan) . 

[008 1] S3 1 7M^SilA<ltr*lifcNC 

g mm? * a - k sou- ^i=«b L^atts^-K 



4#H2 002-135121 



9-Ksri tf-r>0)frft&T*l\£ M#r£*lfcN C G# 

-7— ksri icwit-rsTc*^— *i=*B-r« (S3 2 

IBM) o 

[008 2] I&ffittIB L cfc "5 tti^-h^-KSRI 

KLT (S3 2 2SPt) % «*)yf->tf*hli«7 
U -t5"e«Clt*lIi. n£l iifln£t!*<&01 4A0S3 

0 2|gpg(cM*o 

[0 0 8 3] 

[368JO>3!HiS] ±»Lfc«fc3l::* **WI±-7 ? — i >3£iflffl 

^&a- K<D»tt (#0 : C S V 

JSlZS I £fi*lcfiJ/8LTDCffll±frJ$P 

[0 0 8 4] #5£JE(*. -r— *£Hffl*ifta — K4f;u— 

1 N V(D«t«**lcaffl Lfti«6 t«ft'a - K^b- 

[■ i ] tt*a>ftn=i— K^u-^»tto>«*ji*fc 

[03 A] * jESBI^lffl * *i* R L L □ - K(Dfcftfl) 
[133 B] ^^iCjS^tl-SR L L=l— £(Dtztib(D 

a— k^;u— ^fiK^aa>siE*LBiT?feSo 

[04 A] 133 ASVB3 BlZtl&i*tltz£.titlS&lZ 
J: IJ t« Lfctt*3 - K^-?MCQ 1 , MCG2 
fcMa - KMIffl»a - K^U-^D CQ 1 % DC 
g 2 £jntfc-r— ^;u-efcSo 

[04 B] El 3 B(C[gl7F*H/c^/$^;£l^ 
£U£jjfcLfc±Ma — KSOU— ^MCG1 . MCG2 

t Ma - KMffl«3 - K W-?D c G 1 > DC 
G 2 Sfttfef-^-efci. 



[04C] i3A&OT3 B(Cg]^^tlfr^i5£**lC 
J: U 4J* Lfci* fta - K^-^M C Q 1 , MCG2 
<tS1Sa-K«lSffl^n-K^u-^DCGi. DC 

G 2 $Stfcf-^l/T?fc5e 

[04 D] 03 AMi3 B|C0^*tttn±^54lC 
J: U tffilfc±£fta - K^~?MCG 1 , MCG2 
t Ma - KMffl»a - K{f;i/-?D c G 1 , DC 
g 2 ^Jl^fc-x— 3f;u-efc£> 0 

[04 E] 03 AMi3 B|Z0^*tttc^^^(C 
J: y ±S Lfciltn - K^-^M C G 1 , MCG2 

t Ma- KMfflMa - Ky;k-?D c g 1 , dc 
G 2 ^B-^fc^r—^UT'feSo 

[0 5] ±^&a— K^-^MCG2 <h*f£ff£j£L 
TDCMllEfiJffii^^ft-r^mi DSVa-K^-^ 

itfcf-^;i/t,fc5o 
[06] mtta-KMWBMa- K^U-^DCG 

1 htt£J&J&LTDCm&®m&&ft-?Z>WZ2 OS va 

[0 7] Ma — KttHffiMa — K^-^DCG 

2 fc»*»«LTDC«IE«H(tIfrt4* 3 D S V a 

[08] 03 ASOT3 B|C0^$ttfc*iS^ c £l3j: 
y^fiKLfc**8B-Cffll^6*t*a— K4f JU— ^fc**tl= 

So 

[09] *aB8BTa*-r*a— K^U-^a>a- 

[01 OA] **WI=«k«*H*ao)-*ift»«8l3j: 
[01 0B] *'*W(=«fc **B*ao>-*Jfi»»lCcfe 

§/l5ttt0-efe-5o 

[011] |10B|:@iJW:ncgdet (mc 
[n-1]) tf>Sg£JI1±f::^— ?;i/t^^o 
[012] 01 0 B(C0^S+tfc n c g d e t * (m 

c[n~i]) o)$a$ltfcf- -^;ut?fcSo 

[013] 01 OB(30^$^n c g d e t ** (m 
c[n-1]) <Dffi»*Jl1*fcT— ^;UT?fc^e 

[01 4 A] **BBI=J:*«n35ffi<D-a5Jfi»ffli=«fe 
<53UL0T*fc<& o 

[01 4 b] *«BBic**an*aa>-*«»»icj: 
^ssn0r*fei>o 
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[H13 A] 



d = l,k = 8,n=12,x=l,y = a At) 
bit(i). b i t(j), bit <k)A^3 



0<E2<d 



S107 



NCG=MCG2 



2 n{H©=»— K!7— K4£l£ 
i = 0~2 n- 1 



— S101 
S121 



<£) 



S102 




S104 



LZ,EZ,CSV ftgf 





S105 



y<EZ<k 



NCG (originol) = DCG1 
NCG (duplicoted)=DCG2 



S1 10 



NCG=MCG1 



S1 1 1 




© 



[011] 





EZ=0 




EZ>3 


NCG[n-1] 


2 


3 or 4 


1 
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CH3 B] 




ftffi 2002-135121 



[@4A] 



311 a :£3g&=3— K^T'MCG 1,MCG2 t 
DCG 1, DCG2 



Data - 


UCGl 


tt£2 


DCG1 


DGG2 


Symbol 


Code Word 
USB LS8 


HOG j 


Code ford 
rfSB LSB 


KCG 


Code ford 
USB LSB 


NOG 


Code ford 
KSB LSB 


NOG 


000 


101010000000 


1 


001010000000 


1 


101010000000 


1 


001010000000 


1 


001 


100101000000 


1 


000101000000 


1 


100101000000 


1 


000101000000 


1 


002 


1000 10 100000 


1 


000010100000 


1 


100010100000 


1 


010000000010 


3 


003 


100001010000 


1 


000001010000 


1 


100001 010000 


1 


Q10000000010 


4 


004 


100000101000 


3 


0000 D010 1000 


3 


100000101000 


3 


010000001000 


3 


005 


100000101000 


4 


000000101000 


4 


100000101000 


4 


010000010001 


2 


006 


100000010100 


3 


000000010100 


3 


100000010100 


3 


010000010010 


3 


007 


100000010100 


4 


000000010100 


4 


100000010100 


4 


010000010010 


4 


003 


100000001010 


1 


00 1001 000000 


1 


100000001010 


3 


001001000000 


1 


009 


100000000101 


2 


000100100000 


1 


100000000101 


2 


000100100000 


1 


mo 


oioioinooono 


1 


000010010000 


1 


100001001000 


3 


010101000000 


1 


Vll 


010010100000 


x 


000001001000 


3 


100001001000 


4 


010010100000 


1 




OlOOOlOtftrfWl 




00000 10O1 000 


4 


100100100000 


1 


010001010000 


1 


UiO 


o 1 ftfWYn <Yi nm 

U 1 UUUJIU JLWA/ - 


Q 

o 


V\AA/VA/ X W 1 W 


3 


100000001010 


4 


010000101000 


3 


U14 


n i rvwwi fS i lino 


A 


UVAAAA/XUU LVU 


A 


100A10100001 

XWU AVXVUVVX 


2 


010000101000 

V IwW XV xwv 


4 


015 


miwvYYimm 


o 






X UUW x u iwu 1 


£1 


010000010100 


3 


016 


ni/vwttiniort 

U lVJVvUU lu 1UU 


A 
* 




A 


100000101010 

X UvwwlV XV XV 


3 


AlOOOOOlOlOO 


4 


017 


OlfYWVYllft lO 


<3 


U J.V/ A LKAJ 1W IUU 


3 


100101000001 


2 


010000001010 


3 


Ulo 


mfkWVYiiftirt 

V LIMAAA/ * V XV/ 


4 


010100010100 


4 


10000 100 1010 


3 


010000001010 

V A WWW WAV 


4 


viy 


OlOOOOOOOlfll 


2 


01O100OO1010 


3 


100001010010 


3 


010000000101 


2 


SJOJ 


oiooooonooio 


3 


601016000001 

VAJ XV IWwW A 


2 


100000101001 


2 


001010000001 


2 


VWx 


010000000010 


4 


000101000001 


2 


10001000 10 10 


3 


000101000001 


2 




010010000000 


1 


001010100000 


1 


100010010010 


3 


001010100000 


1 


023 


010100000001 


2 


001000000001 


2 


100010100010 


3 


00 1000000001 


2 


024 


101010000001 


2 


000010100001 


2 


101010000001 


2 


010000100010 


3 


025 


101001000000 


1 


010100001010 


4 


100000010101 


2 


010100001010 


3 


026 


101000000001 


2 


001000000010 


3 


101000000001 


2 


001000000010 


3 


027 


100101000001 


2 


000001010001 


2 


100001000010 


3 


010000100010 


4 


028 


100100 100000 


1 


D101D0000101 


2 


000010010003 


1 


010100000101 


2 


029 


100010100001 


2 


000000101001 


2 


100000010010 


3 


010000100100 


3 


030 


100010010000 


1 


010001000000 


1 


100010010000 


1 


010001000000 


1 


031 


100001010001 


2 


000000010101 


2 


100000100010 


3 


010000100100 


4 


032 


lOOOOlOOlOOO 


3 


001010101000 


3 


000001001000 


3 


001010101000 


3 


033 


100001001000 


4 


001010101000 


4 


OOOOOIOOiOOO 


4 


001010101000 


4 


034 


100000101001 


2 


010010000001 


2 


100010000010 


3 


010010000001 


2 


035 


100000100100 


3 


001010010100 


3 


100Q00100100 


3 


001010010100 


3 


036 


100000100100 


4 


001010010100 


4 


100000100100 


4 


001010010100 


4 


037 


100000010101 


2 


001010000010 


3 


101001000000 


1 


003010000010 


3 


03d 


100000010010 


1 


001010001010 


3 


100000010010 


4 


001010001010 


3 


039 


lOOOOOOOlOOl 


2 


001010001010 


4 


100000001001 


2 


001010001010 


4 


040 


100000000100 


3 


001010000010 


4 


100000000100 


3 


001010000010 


4 


041 


100000000100 


4 


001001000001 


2 


100000000100 


4 


001001000001 


2 


042 


010101000001 


2 


000101000010 


3 


100010101010 


3 


OOOIOIOOOOIO 


3 


043 


010100100000 


1 


001010000101 


2 


100100000010 


3 


001010000101 


2 


044 


010010100001 


2 


000101000010 


4 


100100001010 


3 


000101000010 


4 


045 


010010010000 


1 


001000100000 


1 


100100010010 


a 


wlOwlOOOOO 


1 


046 


010001010001 


2 


000100100001 


2 


100100100010 


3 


000100100001 


2 


047 


010001001000 


3 


000101010100 


3 


100100101010 


3 


000101010100 


3 


048 


010001001000 


4 


000101010100 


4 


100101000010 


3 


000101010100 


4 


049 


010000101001 


2 


000010100010 


3 


000010100010 


3 


010000101001 


2 


050 


010000100100 


3 


000101001010 


3 


100101001010 


3 


000101001010 


3 


051 


010000100100 


4 


000101001010 


4 


100101010010 


3 


000101001010 


4 


052 


010000010101 


2 


000010100010 


4 


000010100010 


4 


010000010101 


2 


053 


0100000100 10 


3 


000101000101 


2 


000001000000 


1 


000101000101 


2 


054 


0100000100 10 


4 


000100010000 


1 


000001000001 


2 


000100010000 


1 


055 


010000001001 


2 


000010101010 


3 


000010101010 


3 


010000001001 


2 


056 


010000000100 


3 


000010010001 


2 


000010010001 


2 


010000000 100 


3 


057 


010000000100 


4 


000001010010 


3 


000001010010 


3 


010000000100 


4 


058 


010100000010 


3 


001000000010 


4 


000001000010 


3 


wlOOOOOOOlO 


4 


059 


010100000010 


4 


000100000001 


2 


000001000010 


4 


OwlOOOOOOOl 


2 


060 


010100101000 


3 


001001010000 


1 


000001000100 


3 


001001010000 


1 



[Hi 2] 





EZ=0 




EZ>3 


NCG[n-l] 


2 


«*:MCG lf*1(SD=»— K!7— F«*»l OOOiiiiXilO 
lOOlxxzxsxl 0T*fc5=«— K5>— K<0 


1 



(19) 



2002-135121 



[04 B] 



^1 b:^^&n — K & ft — ZfM CG1,MCG2 b 
DCG 1,DCG2 



Data 


MCG1 


18X2 


DCG1 


DCG2 


Symbol 


Code Word 
USB LSB 


ivy; 


Code ford 
USB LSB 


nVAi 


Code lord 
USB LSB 




Code Word 
liSB LS8 




061 


010100101000 


4 


001000101000 


3 


000001000100 




001000101000 


3 


062 


010101010000 


1 


001000101000 


4 


000001000101 


2 


00100010 1000 


4 




1010 1010 1000 


3 


000010101010 

WW ivl V IU Mr 


4 


101010101000 

IVlviVlUlVw 


3 


OlOOOOlAAiOl 

VI AVAAA/XW Xv A 


& 


\A>» 


101010101000 


4 


0000101 00101 

VAJUU XV/X WXVJ X 


9 


101010101000 

XVXUAUXUAvVv 


A 
% 


01 AAAA1A1A1 A 
U A vAAAJ Av Al/A 11 


0 
0 




1010101AAAAA 


1 

A 




J 


lOlftlftlAAAAA 


1 


fVl 1 0AAA 1 Al AA 
lAilUUJO 10 ULHJ 


-} 

0 


utx) 


iai a i noi a i aa 


0 


AAAAlAAAIAlYk 


Q 

0 


lv AO 1UU AO LUU 


0 


Al AAAAIA1AA A 

0 10000 10101 0 


4 


OOf 


1 Al AlAAIOIAft 


A 


AAAA1AAA1 AAA 


A 


1D1010U10100 


4 


ftl AAA1 AAA1 AA 
OIOOOIOOOIOO 


3 


neu 
WO 


1A1A1AAA1A1A 


0 


AAAAA1A1 A1A1 
UUUw 1U1U1U1 


c 


101010001010 


3 


M« AAA1 AAAtAA 

OIOOOIOOOIOO 


4 


069 


IU lv iuou 11) IU 


4 


00UO0 1000100 


3 


101010001010 


4 


/V'd AAA * AA1AAA 

010001001000 


3 


070 


1 Al AlAAAAIAI 

10 10 1UU00 10 A 


9 

£ 


000001000100 


A 

4 


101010000101 


2 


OIOOOIOOIOOO 


4 


071 


iOLOlQOOOOlO 


3 


00000 10100 ID 


4 


101010000010 


3 


OlOOOlOOlOOl 


2 


072 . 


1010 100000 10 


4 


00000 1001001 


2 


101010000010 


4 


OIOOOIOIOOOI 


2 


073 


1A| AA i r\ i aa AS\ 

10L001010000 


1 


OOIOOOOIOIOO 


4 


101001010000 


1 


OOIOOOOIOIOO 


4 


074 


101001000001 


2 


000000101010 


3 


10 1001000001 


2 


OIOOOIOIOOIO 


3 


075 


10 1000 10 1000 


3 


001000001010 


3 


101000101000 


3 


OOIOOOOOIOIO 


3 


076 


ID 1000 101000 


4 


<v\ 1 t\TWY\r* 1 rv\A. 

001 D0000 1010 


4 


t A v /> rvn 4A« AAA 

10 1000 101000 


4 


OOIOOOOOIOIO 


4 


077 


1 AtAAAl rvAA/VI 

lv 1WU1 OOUOU 


1 

1 


0000001000 10 


A 

3 


4 A1AAA1AAAAA 

loioooiooooo 


1 


OIOOOIOIOOIO 


4 


078 


lOlOOOOlOlOU 


3 


OOlOOOOOOlOl 


2 


101000010100 


3 


001000000101 


2 


079 


lUlvKXJUAUlUU 


4 


000010000000 


1 


101000010100 


4 


OlOOOlOlOlOl 


2 


080 


1 AIAAAAAIAl A 

10 lOOUUO 10 10 


3 


0010 lOO 10000 


1 


10 1000001010 


3 


AA ■« A -4 r\ f\ t AAAA 

OOIOIOOIOOOO 


1 


081 


1 A1 AAAAA1 A1A 
JLUxVUUUOlvJ IU 


4 


00 100 100 1000 


3 


1A1ATWW^1A1A 

101000001010 


4 


001001001000 


3 


082 


1A1AAAAAA1A1 
XV AOv^aJUU 1U1 


A 
A 


U0 1 W 100 1001/ 


J 


1 A1AAAAAA1A1 

101000003101 


2 


i AMI AA 1 ATvn 

001001001000 


4 


083 


lAlAAAAAAAtA 
10 1 UUUUUOU 111 


9 


Wl 0101 0000 1 


2 


101000000010 


3 


001010100001 


2 


084 


im aaaaaaoia 

lv 1WVAAAAJ AV 


J 


AA1 AA1 Al AAA1 




1A1AAAAAAA1A 

IU ioowoou 10 


A 

4 


flf\\ AAi Al #V\A t 

00 10010 10001 


2 


085 


WU XU1U1U 1UU 


J 


(vvw/11 AiV^irv 

ouuuuuiuuuio 


4 


100101010100 


3 


At AA1 AAA AAAA 

010010000000 


1 


Uoo 


1AA1A1A1 01AA 
xxai l\f A VJ A 11 IVAJ 


A 
* 


wUWUUllAJUx 




1 A/11 A1A1A1AA 

100 101010100 


A 

% 


AIAAiAAA1/V\A 

01 001000 1000 


3 


087 


IxAJ AU AW lv I U 


1 

L 


Al AlAlAAt AAA 
UAUAUAUUlUlA/ 


0 


1 AA1A1 AtMAIA 
10U IO LUUIU IU 


A 

» 


A1A1A1 AA1AAA 

010101001000 


3 


Uoo 


lAAIfilAAAIAI 
xw lvlwvlvl 




01A1AIAA1AAA 
\J 1\J A v LvU AAAA/ 


>l 
*1 


TlVM A1 IW\1 Al 
XUU lVlXlRAlAl/1 




Al A1A1 AAlAAA 

O 10 10100 IOOU 


4 


Uoj 


100101000010 




AnAAAAlAiniA 


4 


! AA1A1 0AAA1A 


A 


Al AAYAAA1 AAA 


4 


rvv\ 
VftA/ 


100100100001 

JL<A/ IVUiW/uvl 




AfyVJAAl Aft 1 Ot 
«AAAAA1A\A/Xx/X 


2 


1 AA1 AA1 AAAA1 
Iw AUV llAAA/ A 




Al AAt AA1 AAAA 
U AIAJ ALU i ULaJU 


T 
A 


091 


100 100010000 


I 


OIOIOOIOOIOO 


3 


IOOIAAAIAAOA 

X vAJ AUW AVAAA/ 


1 

A 


A1A1AA1AA1 AA 
Kf AV AUU AUVJ l\AJ 


*> 


092 


100100000001 


2 


001000101001 


2 




2 


AAlAAniAimi 

IA1 X \MAJ AVI XUU X 




093 


100010101010 


1 


010100100100 


4 


100010101010 


4 


010100100100 


4 


094 


100010100101 


2 


010100010010 


3 


100010100101 


2 


010100010010 


3 


095 


100010100010 


1 


010101010001 


2 


100010100010 


4 


01010X010001 


2 


096 


100010010001 


2 


010100101001 


2 


100010010001 


2 


010100101001 


2 


097 


100010001000 


3 


oioioooioon> 


4 


100010001000 


3 


010100010010 


4 


098 


100010001000 


4 


010100001001 


2 


100010001000 


4 


010100001001 


2 


099 


100010000000 


1 


001000100100 


3 


100010000000 


1 


001000100100 


3 


100 


100001010101 


2 


010010101000 


3 


100001010101 


2 


010010101000 


3 


101 


100001010010 


1 


010100010101 


2 


100001010010 


; 4 


010100010101 


2 


102 


100001001001 


2 


010100000100 


3 


100001001001 


2 


oioicooooioo 


3 


103 


100001000100 


3 


010010101000 


4 


100001000100 


3 


010010101000 


4 


104 


100001000100 


4 


010010010100 


3 


lOOOOlOOOiOO 


4 


010010010100 


3 


105 


100000101010 


1 


010100000100 


4 


100000101010 


4 


010100000100 


4 


106 


100000100101 


2 


010010000010 


3 


100000100101 


2 


010010000010 


3 


107 


100000100010 


1 


010010010100 


4 


100000100010 


4 


010010010100 


4 


108 


100000010001 


2 


010010001010 


3 


100000010001 


2 


010)10001010 


3 


109 


10000000 1000 


3 


010010000010 


4 


100000001000 


3 


01001WXW010 


^ 


110 


1000C0001000 


4 


010001000001 


2 


100000001000 


4 


010001000001 




111 


010100100001 


2 


001010101001 


2 


000001001001 


2 


001010101001 


2 


112 


OIOIOIOOOIOI 


2 


010010001010 


4 


000001001010 


3 


010010001010 


4 


113 


010100010000 


1 


010010000101 


2 


000001001010 


4 


01001000010 1 


2 


114 


010010100010 


3 


001010010101 


2 


CO000101OO00 


1 


001010010101 


2 


115 


010010100010 


4 


001010000100 


3 


000001010001 


2 


001010000100 


3 


116 


010010100101 


2 


010000100000 


1 


000001010010 


4 


010000 100ODO 


1 


117 


010010010001 


2 


001010000100 


4 


000001010100 


3 


001010000100 


4 


118 


010010001000 


3 


001010100100 


3 


000001010100 


4 


001010100100 


3 


119 


010010001000 


! 4 


001010100100 


4 


000001010101 


2 


001010100100 


4 


120 


010001010101 


1 2 


001010010010 


3 


000010000000 


I 


001010010010 


3 



[07] 



5*2 c H*W««»»— K^A--^ 

D3V3-K^/JI 



Data 
Symbol 


DSV Code Group 11 1 


Code ford 
KB LSB 


NCG 


000 


010101010101 


3 


001 


010101010101 


4 


002 


010100000000 


1 


003 


000100000000 


1 



(20) 



ftffl 2002-135121 



I4C] 



1 c :ifft^^K^-^MCG l,MCG2t 
DCG1,DCG2 



Data 
Synbol 



UCG1 



Code ford 
MSB LSB 



121 

122 

123 

124 

125 

125 

127 

Y& 

129 

130 

131 

132 

133 

134 

135 

136 

137 

13d 

139 

140 

141 

142 

143 

144 

145 

146 

147 

14* 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

151 

152 

153 

154 

155 

166 

157 

158 

169 

170 

171 

172 

173 

174 

17S 

176 

177 

178 

179 

180 



010001010010 
O100O1O1001O 
Q 10001001001 
01000 1000100 
01000100O10O 
010000010001 
010101010100 
010101010100 
OIOIOIOOOOIO 
010101000010 
010010101010 
010010101010 
010101001010 
010103001010 
010000101010 
010000101010 
010000100101 
010000100010 
01000010O010 
010000001000 
010000001000 
101O1O101001 
101010100100 
101O1010O10O 
101010100001 
101010010101 
101010010010 
101010010010 
101010010000 
101010001001 
101010000100 
101O100001OO 
101OOL0101OO 
101001010100 
101001010001 
101001001010 
101001001010 
101001001000 
101001001000 
101001000101 
101001000010 
101001000010 
101000101001 
101000100100 
101000100100 
101000100001 
101000010101 
101000010010 
101000010010 
101000010000 
101000001001 
101000000100 
101000000100 
100101010101 
100101010010 
1O01O1D1O0OO 
100101001001 
100101000100 
IOO101O001OO 
10010010101O 



HOG 



3 
4 

2 

3 

4 

2 

3 

4 

3 

4 

3 

4 

3 

4 

3 

4 

2 

3 

4 

3 

4 

2 

3 

4 

2 

2 

3 

4 

1 

z 

3 

4 

3 

4 

2 

3 

4 

3 

4 

2 

3 

4 

2 

3 

4 

2 

2 

3 

4 

1 

2 

3 

4 

2 

1 

1 

2 

3 

4 

1 



Code ford 
ysB LSB 



HCG2 



KG 



001001000010 
001001000010 
001000100001 
001010010010 
001010001001 
001001010100 
001001010100 
OO10O1OO1010 
000101010101 
000101000100 
001001001010 
0O100100O1O1 
001D00010000 
000101010010 
0O010100O100 
000100100010 
000100100010 
000101010010 
00010 1001001 
000100010001 
000010100100 
000010100100 
000100101010 
000100101010 
001000010101 
000010010010 
000100100101 
000100001000 
001000100100 

000100001000 

000010010010 

000010001001 

000010101001 

000010010101 

001000000100 

OOOC 10000100 

000010000100 

001000010010 

001000010010 

000001000010 

O000Q10101CO 

000001010100 

O0100000010O 

001000001001 

000101010000 

000001001010 

0001000000 10 

000100101000 

000100101000 

000001000010 

000100010100 

000100000010 

000010000001 

000001001010 

000000100001 

000100010100 

O1O10101O101 

000001000101 

OOOOOOOIOOOO 

010100100010 



CCG1 



DCG2 



Code ford 
USB LSB 



NOG 



3 
4 
2 
4 
2 
3 
4 
3 
2 
3 
4 
2 

I 

3 
4 
3 
4 
4 
2 
2 
3 
4 
3 
4 
2 
3 
2 
3 

4 

4 

4 

2 

2 

2 

3 

3 

4 

3 

4 

3 

3 

4 

4 

2 

1 

3 
3 
3 
4 
4 
3 
4 
2 
4 
2 
4 
2 
2 

1 

3 



000010000001 
000010000010 
000010000010 
000010000100 
000010000100 
O0Q01000O101 
000010001000 
000010001000 
000010001001 
000010001010 
000010001010 
000010010010 
000010010010 
000010010100 
000010010100 
000010010101 
000010100000 
000010100001 
000010100100 
000010100101 
000010100 100 
101010101001 
10101010010O 
101010100100 
101010100001 
101010010101 
101010010010 
10101001001O 
101010O1000O 
1010100OIO01 
101O10OO010O 
101010OO010O 
101O01O1O10O 
101001O1010O 
101001010001 
101001O0101O 
1010010O1O1O 
101001001000 
1010010O10OO 
W1O010O0101 
101OO10O0O1O 
101001000010 
101000101001 
101000100100 
101000100100 
101000 100001 
1010O00 10101 
101000010010 
101000010010 
10 10000 1O0O0 
101000001001 
101000OOO1OO 
101000600100 
100101010101 
100101010010 
100101010000 
100101001001 
100101000100 
100101000100 
100100101010 



Code Word 



LSB 



3 
4 
2 
3 
4 
2 
3 
4 
3 
4 
3 
4 
2 

1 

2 
3 
2 

d 

2 
3 
4 
2 
2 
3 
4 

1 

2 

3 

4 

3 

4 

2 

3 

4 

3 

4 

2 
3 
4 
2 
3 
4 
2 
2 
3 
4 

1 

2 
3 
4 
2 
4 

1 

2 
3 
4 
4 



NOG 



001001000010 
001001000010 
001000100001 
001010010010 
O01010O010O1 
001001010 100 
001001010100 
001001001010 
000101010101 
000101000100 
001001001010 
001001000101 
0010000100CO 
000101010010 
000101000100 
000100100010 
000100100010 
000101010010 
000101001001 
000100010001 
010000001000 
010010010001 
000100101010 
000100101010 
001000010101 
010010100001 
000100100101 
OOOIOOOOIOOO 
001000100100 

oooiooooiooo 
010010100010 
010010100010 
010010100101 
010010101010 

ooiooooootoo 

010010101010 

010100000001 

001000010010 

001000010010 

010100000010 

010100000010 

010100001010 

001000000100 

00100000100L 

000101O10000 

010100010000 

000100000010 

000100101000 

000100101000 

010100010100 

0O010OO101OO 

000100000010 

O10100O101OO 

01O10O100OOO 

O1O1OO1O0OOI 

00010OO1010O 

010100101O0O 

010100101000 

010100101010 

01O1001O0O1O 



3 
4 

2 
4 
2 
3 
4 
3 
2 
3 
4 
2 

1 

3 
4 
3 
4 



4 

2 

2 

4 

2 

3 

4 

2 

2 

2 

3 

4 

4 

3 

4 

2 

3 

3 

4 

2 

3 

4 

3 

4 

4 

4 

2 

1 
1 

3 
3 
4 
3 
3 
4 
4 

1 

a 

4 

3 
4 
3 
3 



(21) 



&m 2002-135121 



[@4D] 



^1 d:±a5*^p^W^MCGl,MCC2 b 
DCG 1 , DCG 2 



Data - 


MCG1 


KCG2 


DOGl 


D0G2 


Synbol 


Code ford 
SB LSB 


! 


Code lord 
{SB LSB 


NOG 


UxJe lord 

ITCH 1 CR 


NCG 


wxic flora 

Loo 


yea 


181 


100100 101000 


3 


000100001010 


3 i 


100100101000 


3 


00010000 10 ID 


3 


182 


100100101000 


4 


0O0I0OO91010 


4 


100100101003 


4 


000100001010 


4 


183 


100100100101 


2 


010100100010 


4 


100100100101 


2 


010100100010 


4 


164 


100100100010 


1 


O1O1010I0010 


3 


100100100010 


4 


010101010010 


3 


IBS 


160100010100 


3 


000100000101 


2 


100100010100 


3 


000100000101 


2 


ids 


100100010100 


4 


000001000000 


1 


100100010100 


4 


010100101010 


4 


187 


100100010001 


2 


010101010010 


4 


100100010001 


2 


01010101001D 


4 


183 


100100001010 


1 


010101001001 


2 


100100001010 


4 


01010 100 1001 


2 


189 


100 10000 10O0 


3 


010100010001 


2 


100100001000 


3 


010100010001 


2 


190 


100100001000 


4 


010010100100 


3 


100100001000 


4 


010010100100 


3 


191 


100100000101 


2 


010100100101 


2 


100100000101 


2 


010100100101 


2 


192 


100100000010 


1 


010010100100 


4 


100100000010 


4 


01OO1O1OO10O 


4 




100010101001 


2 


010010O1001O 


3 


100O10101001 


2 


010010010010 


3 


194 


100010 100100 


3 


010100001000 


3 


100010100100 


3 


D1D100001000 


3 


IP* 

1*7 <J 


100010100100 


4 


010100001000 


4 


100010100100 


4 


0101000O1000 


4 




100010010101 


2 


O100LO01001O 


4 


100010010101 


2 


010010010010 


4 


197 


100010010010 


1 


010010101001 


2 


100010010010 


4 


010010101001 


2 


198 


100010001001 


2 


O10OL00101O1 


2 


100010001001 


2 


O10O1O01O101 


2 


199 


100010000100 


3 


010010001001 


2 


100O1O0OO100 


3 


010010001001 


2 


200 


100010000100 


4 


010001010100 


3 


100010000100 


4 


010OO101O10O 


3 


201 


10001000OOO1 


2 


010001010100 


4 


100010000001 


2 


O1OO0101O1CO 


4 


202 


100001010100 


3 


010010000100 


3 


100001010100 


3 


oiooiooooioo 


3 


203 


100001010100 


4 


010010000100 


4 


1O0OO101O10Q 


4 


01OO1O0OO10O 


4 


204 


100001001010 


1 


010001000010 


3 


100001001010 


4 


010001000010 


3 


205 


100001000101 


2 


010001000010 


4 


100001000101 


2 


oionoiooooio 


4 


205 


100001000010 


1 


010001001010 


3 


100001000010 


4 


O1O0010O10JO 


3 


207 


100001000000 


1 


010000100001 


z 


100001000000 


1 


O1DOO010O001 


2 


208 


100000100001 


2 


010001001010 


4 


100000100001 


2 


01000 1001010 


4 


209 


100000010000 


1 


001010101010 


3 


100000010000 


L 


001010101010 


3 


210 


010101000100 


3 


001010101010 


4 


000010101000 


3 


001010101010 


4 


211 


O10101O0O1O0 


4 


001010100101 


2 


000010101000 


4 


D01O1010O101 


2 


212 


UIUIUUIUJUIU 


*3 




9 
4» 


LAAAJxlPiU 


2 




2 


213 


010100101010 


4 


010000010000 


\ 


000010101010 


4 


oioooooioooo 


1 


214 


1O101010101O 


3 


001010001000 


3 


101010101010 


3 


001010001000 


3 - 


215 


101010101010 


4 


001010001000 


4 


101010101010 


4 


001010001000 


4 


216 


101010100101 


2 


001001010101 


2 


101010100101 


2 


001001010101 


2 


217 


101010100010 


3 


001010100010 


3 


101010100010 


3 


001010100010 


3 


21B 


101010100010 


4 . 


001010100010 


4 


101010100010 


4 


001010100010 


4 


219 


lOiOXWIOOOl 


2 


001010010001 


2 


1O1O1001O001 


2 


001O1O01O001 


2 


220 


101010001000 


a 


001001000100 


3 


1O1O100O1D0O 


3 


O0100100O10O 


3 


221 


101010001000 


4 


001001000100 


4 


101010001000 


i 


001001000100 


4 


222 


1010010101OI 


2 


001000100010 


3 


101001010161 


2 


001000100010 


3 


223 


101001010010 


3 


001001010010 


3 


101001010010 


3 


OOIOOIOIOOIO 


3 


224 


101001010010 


4 


ooiooioiooio 


4 


101001010010 


4 


OOIOOIOIOOIO 


4 


225 


101001001001 


2 


001001001001 


2 


101001001001 


2 


O01O010O1001 


2 


226 


lOlOOlOOOlOO 


3 


001000100010 


4 


101001000100 


3 


O01O001O0010 


4 


227 


101001000100 


4 


001000010001 


2 


1O1OO10OO10O 


4 


O01OO001O001 


2 


228 


101000101010 


3 


001000101010 


3 


1O10O01O1O10 


3 


001000101010 


3 


229 


101000101010 


4 


001000101010 


4 


101000101010 


4 


O01O0010101O 


4 


230 


10100O10O1O1 


2 


001000100101 


2 


101000100101 


2 


001000100101 


2 


231 


1O1O0O1O0O1O 


3 


000101001000 


3 


101000100010 


3 


000101001000 


3 


232 


10100O100O1O 


4 


000101001000 


4 


101000100010 


4 


000101001000 


4 


233 


101000010001 


2 


000100100100 


3 


101000010001 


2 


000100100100 


3 


234 


101000001000 


3 


001000001000 


3 


101000001000 


3 


001000001000 


3 


235 


101000001000 


4 


001000001000 


4 


101000001000 


4 


00 100000 1000 


4 


236 


100101010001 


2 


000101010001 


2 


100101010001 


2 


O0O101010O01 


2 


237 


100101001000 


3 


000100100100 


4 


100101001000 


3 


000100100100 


4 


238 


100101001000 


4 


000100010010 


3 


100101001000 


4 


000100010010 


3 


239 


100100101001 


2 


000100101001 


2 


100100101001 


2 


000100101001 


2 


240 


100100100100 


3 


000100010010 


4 


100100100100 


3 


O0O100O10O10 


4 



(22) 



ftMl 2002-13512 



[H3 4E] 

m 1 e t^^lft^— K^-/MCG 1 , MCG 2 
DCG 1, DCG 2 



Data 


HCG1 


UDG2 


Syubol 


Code Vord 
MSB LS8 


NOG 


Code Word 
MSB LS8 


NOG 


241 


100100100100 


4 


000100001001 


2 


242 


looiooaioioi 


2 


000100010101 


2 


243 


100100010010 


1 


000010101000 


3 


244 


looiooaoiooi 


2 


000010101000 


4 


245 


100100000100 


3 


000100000100 


3 


246 


1CO1O00OO100 


4 


000100000100 


4 


247 


100010101000 


3 


000010010100 


3 


248 


100010101000 


4 


000010010100 


4 


249 


10OO1OO101OO 


! 3 


000010001010 


3 


250 


1000100 10100 


4 


000010001010 


4 


251 


10O01O0O1010 


1 


000010000101 


2 


252 


10OO1OQO01O1 


2 


OOOOOOlOOOOO 


1 


253 


100010000010 




000010000010 


3 


254 


100001000001 


li 


000010000010 


4 


255 


100000100000 




000001000001 


2 



D0G1 



DCG2 



Code Vord 
MSB y» 



HCG 



Code Tord 
MSB ISB 



100100100100 
100100010101 
100100010010 
100100001001 
100100000100 
100100000100 
10001O1010O0 
10001O101OO0 
100010010100 
100010010100 
100010001010 
100010000101 
100010000010 
100001000001 
1Q000O1000O0 



000100001001 
000100010101 
010101000001 
OL01O100OO10 
000100000100 
0O010000O1O0 
O1010100OO10 
O101010OO1O0 
O101O100O1O0 
010101000101 
O101O10O1O10 
010101001010 
010101010000 
010101010100 
O1Q1O101O1O0 



2 
2 
2 
3 
3 
4 
4 
3 
4 
2 
3 
4 

1 

3 
4 



[05] 



DC»ffB»^t5D S V 



DCG 1 i: DC|&ffifi»*:*ff*-* 
DSVn- K^/W— 





DSV Cod* Group [ 


Data 


DSV Code Group I 


Sjnbol 


Code ford 
USB LSB 


NC& 


Synbcl 


Codeword 

USB LSB 


HCG 


000 


oiboodoooioi 




061 


010000010001 


3 


001 


CiOOOOOOOlOl 


4 


063 


010660001600 


3 


002 


0100O00O1O1O 


3 


053 


010600010001 


4 


003 


016000001010 


4 


054 


010001000100 


3 


001 


010000010160 


3 


065 


010001000100 


4 


005 


OIOOOOOIOIDO 


4 


056 


016000001000 


4 


006 


010000101000 


3 


057 


010000106101 


3 


007 


010000261000 


4 


058 


010100000010 


3 


COS 


01000 101 oooo 


3 


059 


010100000010 


4 


003 


010001010060 


I 


066 


000000001010 


4 


010 


01X10100000 




061 


010010000000 


3 


on 


010016100000 


4 


063 


060000001001 


3 


012 


016101000000 


3 


063 


010061010101 


3 


013 


01O1O1O00000 


4 


064 


010001016101 


4 


014 


016000001001 


3 


065 


010610060000 


4 


016 


010000001001 


4 


066 


010010001606 


3 


016 


01000001 0010 


3 


067 


0100 16001000 


4 


017 


010000010D10 


4 


066 


016010100101 


3 


018 


010000100100 


3 


066 


016010100101 


4 


019 


010006100100 


4 


070 


010106010000 


3 


020 


010000060010 


3 


071 


010063106101 


4 


021 


010006060010 


4 


073 


O1O0Q010161O 


3 


022 


000000001010 


3 


073 


00000000 1001 


4 


023 


016100006001 


3 


074 


010000101010 


4 


024 


oiiiooooooioo 


3 


075 


010101616000 


3 


026 
036 


010001001000 


3 


076 


OIOIOIOIOOOO 


4 


O1O1O00O0001 


4 


077 


610100010000 


4 


027 


016000000100 


4 


076 


010106101000 


3 


St 


016001001000 


4 


079 


010109101000 


4 


026 


0100000L01Q! 


3 


060 


0101Q1000100 


3 


030 


010016010000 


3 


061 


ojoioioooioo 


4 


031 


016006010161 


4 


063 


000000601000 


3 


032 


016106100000 


3 


063 


060000001000 


4 


033 


010010010000 
010000101001 


4 


084 


010100101610 


3 


034 


3 


065 


016101000101 


3 




010100100000 
010000100010 


4 


086 


01O101OO010) 


4 


036 


3 


067 


010106101610 


4 


037 


010000101001 


4 


063 


010101000010 


3 


038 


010000100010 


4 


06» 


010161000010 


4 


039 


010101001610 


3 


090 


010001001061 


3 


040 


010001010601 


3 


061 


010001601001 


4 


041 


016016100001 


3 


091 


610001010010 


3 


042 


010001010061 


4 


093 


010001016010 


4 


043 


016101601610 


4 


094 


010610010001 


3 


044 


616616100001 


4 


08$ 


010610010001 


4 


046 


010016101616 


3 


096 


010610100016 


3 


046 


010101600061 


3 


697 


010016100010 


4 


047 


010010101616 


4 


098 


010160100001 


3 


048 


010)01616106 


3 


099 


QIOIOOOOOOOO 


1 


049 


610101600001 


4 


160 


oioiooionooi 


4 


060 




4 


SSI 


oooioooooooo 


1 



CD 

5 



3 



CL 



o 
a. 



-5 
-10 
-15 

-20 
-25 
-30 



Data 
Symbol 


OSY Code Group II 


Data 


DSV Code Group U 


Code Vord 
HSB LSB 


NCG 


Symbol 


Code Vord 
KSB LSB 


NOG 


000 


000000100100 


3 


014 


000000010000 


T" 


001 


000000010001 


3 


015 


O00O00O1O101 


3 


002 


000000010001 


4 


016 


100100000000 


1 


003 


000000010010 


3 


017 


000000100101 


3 


004 


000000010010 


4 


01B 


000000101001 


a 


003 


000000010100 


3 


019 


000000010000 


4 


006 


000000010100 


4 


020 


OO000OO1O101 


4 


007 


000000100100 


4 


021 


OOOOOOlOOOOO 


3 


00ft 


000000100001 


3 


022 


OOOO001OO101 


4 


009 


000000100001 


4 


023 


000000101001 


4 


010 


000000100010 


3 


024 


000000101010 


3 


Oil 


000000100010 


4 


025 


000000101010 


4 


012 


000000101000 


3 


026 


OOOOOOlOOOOO 


4 


013 


000000}01000 „ 


1 









[0 91 





" 1 \ 


t i" 








• // ! * j 1 


• * J * ! ! 

: '/ 1 

; / / ! i ! _ 


r 

y J s 




./ • ; i 

y \ \ 



io- 



10- 3 10" 2 10" 1 



to 0 



tt*»;b-ifc-t!«*£*ifc 



(23) 



&m 2002-1 351 21 



lm^ OA] 



S210- 



40Jt8ffcNCG- J, 
n = 0 



S201 



n=n+l 




$205 T^W b? 3 -* d tUJSfemi [ 



S204 




~5 



rll_check(m^n-2]. / 
^cod2[dl[n-l]))=(d.kn 



S208 




NCG[n-1> 
ncgdet(cod2(dt[n-1])) 




rH_check[cod2(dt[n-l]). 




cod1(dl[n-l]) 
NCG[n-l]= 
ncgde1*(mc[n-1]) 

~ r 

S209 



DCCfcod 1 (dt[n- l]).cod2(dl[n- 1 1 
NCG[n-l]-nc9det»(codU 
or ncgdel (cod2(dt[n 



S212 



S2H 



rtl_checlc(mctn-2]. 
^5(dt[n-l]))=(d.W 




S216 — 



NCC[n-l]= 
ncgdef(cod5(dt[n-l]}) 



rtl_chec*(cod$(dl[n-l)), 
^»e^M-i)(dl(nl))=(d t k}J - 



S217 



mcfn-l]= 
cod2fdi[n-l]) 
NCC}n-1]= 
ncgdet(mc[n-l]) 

* 



mc[n-l]= 
0CCfcod2fdt(n-l]),cod5CdlFn-ll) 
NCGln-1]=ncgdet(cod2(dlfn-1 ' 
or ncgdet - *(cod5(dl[n-l])) 



T 



S2^8 



(24) 



&m 2002-135121 



im 1 ob] 




2], 




5222- 



NCC[n-1]= 
ncgdet"(cod6dt(n-l])) 



V>v^x. rlLcheck(cod6(d![n-1]),. 




mcfn-1)= 

cod3(cJt[n-lD 
NCCfn-l]= 
ncgdet(mc[n-l]) 



mc[n-l]= 
U[n-l]),co 
„ =ncgdel(co< , ^ 
or ncgdet"(cod6{dt[n-l]>) 



OCCfcod^dttn-l^.codStdtrn^l])) 
MCG[N- 1 ] =ncgdel(cod3(dt[n - 1 ])) 




\ $224 S226 



S228 — 



,NCC[n-l] = 
ncgdet"(cod7(dt(n-l])) 



X 



V Mi > * rH_check(cod7(dt[n- 1 




mcfn-1]= 
ccd4(dt[n-l]) 
NCG{n-l]= 
ncgdel(mc[n-l]) 



mc[n-1]» 
cod4(dt[n-l]).cod7(dtrn-ll)) 
NCGtN- 1 ]=ncgdet(cod4(dt[n - 1 ])) 
or ncgdel"(cod7(dt[n-l])) 




• » 



ftffi 2002-135121 



[Hi 4 A] 



GifED 



n = D 



n=n+l 



S301 



-S302 



gl^Qn— Ft? — KJ* b 
SRI 

SR1-— SR2 r _ 
SR2 — codword[n] 



-S303 





S306 







1 



S304 

n*2? 

1SR0=SYNC? - 

NO S3Q7 

.S308 



EZ=0 



NCG-2 
<MCG2*fS* 




EZ>3 



LZ=0 or 

S310 S313 

/ 



NCGJE5&T 
NCG=3 
(DCG lor 
S2DSV 



NCGJE£? 
N C G — 4 
(DCG 2 o r 
V 

\ 






NCCJUJf 




NCG= t 




OvfCGl or 




MCG2) 



—S3 15 



r » 



(26) 



2002-135121 



[HI 4B] 



S317 



S319 



LZ=0 or 



S318 



LZ= 1/2/ 3 



S320 



S321 
( 



s r i an 



sRi mia 




